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Progress of construction on Rockefeller Center on 
April 7. In the foreground is the foundation for the 
70-story building. The nearly completed 31-story 
R.K.O. Building towers in the background. 
The Opera will be located to the left of the fore- 
ground, with the Music Hall in the rear center 
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Rockefeller Center 


The first of a series of officially authorized articles on the heating, 

ventilating and air conditioning of Rockefeller Center (Radio City). 

General features of this $250,000,000 building project are described 
in the accompanying chapter. 


From a standpoint of sheer size and spectacular mag- 
nificence, no private commercial enterprise has ever 
approached—at least in modern times—the develop- 
ment now under construction in midtown New York 
and known as Rockefeller Center. It is probable, and 
justly so, that no building project has so stirred the 
imagination of the public as this amazing and elaborate 
group of buildings which seems destined to become an 
international business, financial and entertainment 
center. It will include the largest office building in the 
world in point of floor area, the world’s largest theater, 
and the finest collection of contemporary art ever pre- 
sented in connection with a commercial building devel- 
opment. It will contain over a mile of shop frontage, 
and over 4,000,000 sq. ft. of office space. The opera 
and theaters will have a combined seating capacity of 
13,900. 

Due to the publicity given to certain large leases— 
Radio-Keith-Orpheum, National Broadcasting Com- 
pany, Radio Corporation of America, and affiliated con- 
cerns—the development in its earlier stages became 
popularly known as “Radio City.” The public was in- 
formed last March that “The Board of Directors . . . 
has considered carefully the question of a fitting name 
for the development sponsored by John D. Rockefeller, 
Jr., and located between Fifth and Sixth Avenues from 
48th to 51st Streets . . . it is considered an appropriate 
time to announce an official and permanent name for 
the entire Development. This name will be Rockefeller 
Center.” 

Such world-wide publicity has been given to the 
philanthropic work of the Rockefellers, notably Rock- 
efeller Institute, that many people have assumed that 
the Rockefeller Center development was more of an al- 
truistic project than a purely commercial enterprise. 
This is not the case. The development has been planned 
throughout so as to pay its own way. 


What the Project Comprises 


Comprising the group are eleven buildings (some of 
which are subdivided), consisting of a 70-story office 
building—the central tower—two 6-story office build- 
ings, two 9-story office buildings, two 45-story office 
buildings, a 31-story office building, a music hall which 
will seat 6100 persons, an opera house to seat 4300, 
and a sound motion picture theater to seat 3500. The 
area included covers three city blocks—almost 12 acres 
—of which the buildings cover nearly 422,000 sq. ft. 
Large areas have been devoted to a new street, a prom- 


enade from Fifth Avenue, and a large central plaza— 
all to avoid traffic congestion and to provide the maxi- 
mum amount of light and air in office buildings. 

The accompanying table summarizes the general data 
on the buildings. Cold figures, however, can give no 
idea of the elaborate arrangements which have been 
made to provide for the maximum amount of light and 
air, to provide for future traffic conditions, and to beau- 
tify the entire project. 


Ground 
Height, Area, 
No. Stories Type Sq. Ft. Name 
1 70 Office Building 99,770 _ 
2 6 = 14,084 La Maison Francaise 
3 6 sr. 14,084 British Empire Bldg. 
4a & 4b 9 Office Buildings 40,167 — 
5a&5b 45 . 21,472 _- 
6 45 “ 21,472 — 
7 9 _ 39,279 -- 
8 (89 ft.) Theater 36,420 R. K. O. Theater 
10a 31 Office Building 11,126 R.K. O. Bldg. 
10 (121 ft.) Theater 60,672 Int. Music Hall 


— (121ft.) Opera House 63,355 Opera House 





Total 421,901 


Referring to the general layout, attention is imme- 
diately focused on the 70-story office building. This is 
set back from Fifth Avenue about 400 ft. Occupying 
the space between the tower and Fifth Avenue are two 
6-story buildings on the Avenue, with a promenade 60 
ft. wide between. The promenade, providing a dig- 
nified and impressive Fifth Avenue approach to all 
buildings, leads into the central Forum or sunken plaza 
facing the central tower. 

The plaza serves three purposes: it is a sunken garden 
from which shops open, and is also the entrance to 
the whole system of shops on the basement shopping 
level underlying practically the whole development; it 
creates a shopping level on the underground floors and 
constitutes a shopping center for the project, and it 
makes a beautiful setting for the office buildings ad- 
joining it. 

A notable feature of Rockefeller Center, and of par- 
ticular interest to engineers and architects, is that the 
design of the whole project has been a progressive one. 
The first plans were made public in the spring of 1931, 
and changes have been made continuously, not only in 
details of buildings but in the major design of -whole 
buildings. It is easy to understand that, from the 
standpoint of promotion and leasing, any idea proposed 
at first might be partially unworkable. This was the 
case with Rockefeller Center. When it was found im- 
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possible or inexpedient to include a certain building of 
a given design (perhaps because of renting conditions) 
the plan was changed so as to provide for the accommo- 
dation of an entirely different class of building. ‘Too, 
as the plan progressed, further refinements suggested 
themselves, which on an ordinary project might have 
meant simple adjustments, but in a development of this 
size meant a rearrangement of many facilities. 

Since the design has been progressive, minor changes 
are still taking place, and probably will continue until 
the last building is erected. This is particularly true of 
the 45-story office buildings, the proposed opera house, 
and the future 9-story and 6-story buildings. 

The general features of Rockefeller Center are so 
closely tied up with the individual buildings that a 
description of these points cannot be discussed without 
an understanding of the general features of the specific 
buildings. Although the details of several of the struc- 
tures have not as yet been decided upon, the size and 
probable arrangement are more or less definite. With 
this in mind, a fairly comprehensive description of the 
buildings follows: 


Building One—70-Story Office Building 


The main entrance of this 70-story skyscraper faces 
on the sunken Plaza, and the tower of the building rises 
at this end. At the Sixth Avenue end the building is 
301 ft. high, and this part is joined to the tower by a 
section 150 ft. high. The building is 535 ft. long and 
191 ft. wide in plan. The height to the top of the main 
tower is approximately 850 ft. Of the total floor space. 
103,405 sq. ft. will be devoted to shops and 1,979,700 
sq. ft. to offices. In addition to the shop space, the 
first floor and first mezzanine will include a large con- 
tinental type restaurant, with dining terraces to seat 
1800 people. 

The remainder of the first floor and first mezzanine 
floor will be devoted entirely to shops and service space. 
The third to eleventh floors will be occupied by the 
offices and studios of the National Broadcasting Com- 
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R.K.O. office building with International 
Music Hall in the background. 


pany and by a few rentable offices. ‘The greater part 
of this space will be blanked off from the rest of the 
building and the outside by sound insulation, and it is 
expected that, inasmuch as this space will be air con- 
ditioned, the window space will be little needed. One 
distinctly fine feature embodied in the design of all 
office buildings in the group is that no office space will 
be more than 27% ft. from an outside window opening. 
Practically all office windows will look out upon the 
gardens on the lower roofs of other buildings in the 
development. 


Building Ten—International Music Hall 
The Music Hall is designed for the exhibition of 


revues and spectacles on a large scale. It will be op- 
erated by the Radio-Keith-Orpheum Corporation, and 
under the management of S. L. Rothafel (“Roxy”) of 
broadcasting fame. Mr. Rothafel will also direct the 
operation of the R.K.O. Sound Motion Picture Thea- 
ter. Some time ago he severed his connection with the 
theater which bears his name and has devoted more 
than a year to extensive travel and investigations in 
search of new talent and new ideas to be used in con- 
nection with future productions in these two theaters. 
His studies and investigations have had a marked 
effect on the design of both buildings, particularly with 
regard to interior arrangements and facilities. 
Although the Music Hall is designed for entertain- 
ment in the form of spectacles or high grade vaudeville, 





May, 1932 ® Heating and Ventilating 




















‘+ can be converted, if desired, to use for legitimate 
shows or sound motion pictures. The hall will seat 
6100 persons, of which 3500 will be seated in the or- 
ction. 

yin teense Music Hall will cover 60,672 sq. ft. 
of ground area and will be 121 ft. high. The air con- 
ditioning system will have a capacity of 600 tons, and 
will supply 40 c.f.m. per person, a total of nine tons of 
conditioned air per minute. 

The type of show to be produced and the size of the 
theater make the design of special equipment of un- 
usual interest. In the Music Hall, specially designed 
stage and theater lighting equipment will make possible 
the production of any shade of the spectrum or any 
color combination required to bring out or to harmonize 
with the varying spirits or moods of different scenes 
upon the stage. Indirect lighting will be employed in 
the auditorium, the ceiling and walls of which have 
been designed for this purpose. One of the principal 
decorative effects will be a sun burst emanating from 
the top of the proscenium arch and diffusing its rays 
over a series of overlapping arches which form the side 
walls and ceiling of the main auditorium. 

The stage, 143 ft. wide and 62 ft. deep, will be pro- 
vided with a system for producing lighting effects of 
unusual scale and diversity. 

A traveling orchestra platform, or “band wagon,” is 
one of the interesting features of this theater. Em- 
ploying a system of tracks and elevators, actuated by 
motors under the control of the orchestra leader, the 
“band wagon” can be raised or lowered or made to 
travel under the stage to a position in the rear and then 
raised to a height of 13 ft. above the stage. A turn- 
table, 40 ft. in diameter, located in the center of the 
stage, can be revolved in either direction while being 
raised or lowered. 

The exterior of the Music Hall has been designed to 
harmonize with the general theme of the architecture 
throughout the development. A formal garden on the 
roof, one of a series extending over the lower roof areas 
of all buildings in Rockefeller Center, will be patterned 
after the gardens of old Spain, and will have fountains, 
pools, grass plots, shrubbery and trees. An artistic- 
ally designed bridge across 50th Street will lead to an- 
other garden on the lower roof area of the 70-story 
office and studio building between 49th and 50th 
Streets. 

Studios and rooms for rehearsals, broadcasting, pre- 
views and tryouts will be located in the truss space 
directly over the main auditorium. In the basement 
area directly beneath the grand foyer will be a club 
room with lounges and rest rooms at either end. The 
remainder of the basement space will be occupied by 
mechanical (including air cleaning and cooling) and 
electrical equipment and other facilities. 


Building Eight—Sound Picture Theater 


The Sound Motion Picture Theater, also leased to 
and to be operated by the Radio-Keith-Orpheum Cor- 
poration, will have the most complete system of sound 
reproducing and amplifying equipment ever designed. 
The theater will seat 3500 persons, and is expected to 
be completed in the fall. 


Four standard size photophone reproducing units; an 
80 watt double channel amplifier in the projection 
booth, and four 50 in. loud speakers on the stage will 
be used in connection with the reproduction of sound 
motion pictures. In addition, there will be a public 
address system, with 25 microphones to reinforce the 
stage productions. 

Unusual features of the installation include a re- 
hearsal system for use in connection with the direction 
of productions; a stage manager’s call system, and 52 
acousticon seat phones, attached to selected seats for 
the benefit of the slightly deaf. Complete radio and 
phonograph equipment in the projection booth will 
make it possible to transmit radio or phonograph pro- 
grammes to the audience at any time. 

This theater will be supplied with five tons of con- 
ditioned air per minute. Three refrigeration machines, 
with a capacity of 225 tons, will cool the air. 


Other Buildings 


Sizes and locations of the other buildings are shown 
in the general plan of the Development. The other 
buildings include: 

Proposed Opera House. Details of this building have 
not been made public. It will be recalled that when 
Rockefeller Center was first talked of it was in connec- 
tion with the possibility of building an amusement 
center which would house the Metropolitan Opera. At 
the present time negotiations to this end have not been 
completed. 

The building will be 121 ft. high, 285 ft. tong and 
110 ft. wide. It seems reasonable to suppose that struc- 
tural details will not be completed until definite ar- 
rangements are made as to whether or not the Metro- 
politan Opera is to be housed here. 

Buildings 5 and 6. These will be 45-story office 
buildings, 600 ft. high, with shops on the first floor. So 
far the buildings have not been named. They will 
probably be the last buildings to be erected in the de- 
velopment. 

Buildings 4a, 4b, and 7. These will be 9-story struc- 
tures, the former 124 ft. and the latter 121 ft. high. 
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Building 4 (a and b) will contain 184,804 sq. ft. of 
office space and 58,580 sq. ft. of store space. Building 
7 will have a ground area of 39,279 sq. ft. 

R.K.O. Building. A 31-story office building, shown 
on the plan as 10a. Twenty-four floors of this building 
will house the offices of the Radio-Keith-Orpheum Cor- 
poration. Construction on this building is well ad- 
vanced, the exterior stone work having been practically 
finished in April. The building is 407 ft. high, has 
253,230 sq. ft. of office space, and 8079 sq. ft. of shop 
space. 

Buildings 2 and 3. These are identical buildings, the 
former being known as La Maison Francaise, the latter 
as the British Empire Building. They will be devoted 
principally to offices, shops and exhibition space for 
industrial concerns of the respective countries repre- 
sented. Each building is 6 stories high and each con- 
tains 57,657 sq. ft. of office space and 10,363 of shop 
space. 


General Features 


The plans show an innovation in architectural city 
planning. Several acres of intensive landscaping will 
be devoted to waterfalls, fountains, reflecting pools, 
trees, shrubbery, formal flower beds, multi-colored tile 
walks, grass plots and statuary. Plans for covering the 
outer walls of the buildings with a network of living ivy 
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The three blocks on which Rockefeller Center is being built, as seen from the air April 21. 


are also a tentative part of the scenic picture. 

Almost an acre of ground space, visible from the 
street, will surround the sunken plaza, or Forum, with 
its sculptural fountains and mosaic pavement. 

There will be two levels of landscaping above the 
studios of the National Broadcasting Company, in the 
lower roof area between the main building and the main 
east wall of the 16-story wing. ‘These areas will be at 
the thirteenth and eleventh floor levels and connected 
by stairways. They will have terraces, formal flower 
gardens, benches and geometric grass plots, with two 
or more small fountains. The general appearance will 
be that of a formal garden. 

Extensive landscaping will be worked out on the 
roofs of the International Music Hall and the Sound 
Motion Picture Theater. On the north side of the 
Music Mall and the south side of the sound theater 
will be 30 ft. hedges of beech, hemlock, or linden, so 
that to the eye the hedges will form a frame for the 
picture. The rest of these two roofs will be devoted to 
formal gardens. 

All the roofs and setbacks beneath the 16-story level 
will be fully landscaped. A complete piping and sprin- 
kling system, underneath the earth, will water the land- 
scaped area. 

At the sixty-seventh floor level of the 70-story office 
building an observation space will be arranged. At the 
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top, there will be an open esplanade about 30 ft. by 
50 ft. This will offer an unobstructed view of lower 
an. 

Oke io and location of buildings in the develop- 
ment are in accordance with the “stagger plan,” which 
leading city planners have been urging for years as the 
architectural solution for the placing of skyscrapers in 
a modern city. There will be from 200 ft. to 300 ft. 
between any corner of the bigger building and the 
nearest diagonal corner of the building most closely 
adjacent. 

The development will have the finest collection of 
contemporary art, sculpture, and murals ever presented 
as part of a commercial development. Over forty 
murals, fifty sets of sculpture, and six acres of roof 
landscaping, will make the project an international art 
center. 

Traffic congestion, especially in view of the seat- 
ing capacity of the theaters and opera, has been pro- 
vided against. Of the total area, 134 acres have been 
devoted to streets and open space. The plan shows a 
new cross street, 60 ft. wide, in front of the central 
tower. This roadway will pass under both of the 
45-story office buildings, the westerly wings of which 
will bridge the street. 

The magnitude of the project can be better appre- 
ciated by totaling some of the material quantities which 
will enter into the building of Rockefeller Center. Three 
thousand carloads of structural steel will be required. 
Other figures include 1700 carloads of cement; 1150 
carloads of plaster and plaster block; 91 carloads of 
radiators, and 60 carloads of 
plumbing fixtures. The total 
weight of material used in 
the development has _ been 
estimated as approximately 
660,000 tons—the equivalent 
of over 25,000 carloads. 

Engineers have computed 
that 10,000,000 days of eight 
hours each will be consumed 
by the workers who produce, 
transport, and erect the build- 
ing. The total number of 
people employed directly or 
indirectly will be well over 


56,000. 


The Organization Behind 
the Project 


At the head of the ex- 
perienced and comprehensive 
organization which is financ- 
ing, designing, building, and 
managing the project, stands 
John D. Rockefeller, Jr. His 
holding company, Rockefeller 
Center, Inc., headed by 





Arthur Woods, former police commissioner of New 
York, has general oversight of the entire project. The 
active management of the development is handled by 
Todd, Robertson, Todd Engineering Corporation and 
Todd and Brown, Inc. (John R. Todd, Hugh S. 
Robertson and James Todd were important factors in 
the origination of the project). 

The larger part of the land in the three blocks cov- 
ered by Rockefeller Center has been leased from the 
Trustees of Columbia University by Rockefeller Cen- 
ter, Inc. 

Other important branches of the organization include 
the Renting Department, headed by L. A. Kirkland; 
Public Relations Department, in charge of Merle Cro- 
well; Comptrollers Office, in charge of John P. Hanson, 
and the Legal Department, under Lester S. Abberley. 

Four architectural firms are associated in the design 
of the buildings: Reinhard & Hofmeister; Corbett, Har- 
rison & MacMurray; Raymond Hood (who designed 
the gold-topped American Radiator building); and 
Godley & Fouilhoux. 

Clyde R. Place, who was mechanical engineer on the 
new Waldorf-Astoria Hotel, was selected as mechanical 
and electrical engineer; H. G. Balcom was -chosen to 
design the structural work. 

Three general contractors are erecting the buildings 
at present under construction: John Lowry, Inc. (which 
built the International Magazine Building and Lincoln 
Safe Deposit Building) ; Hegeman-Harris Co., Inc. (re- 
cent project, the Daily News Building in New York); 
and Barr, Iron and Lane, Inc. (builders of the Metro- 
politan Life Insurance Com- 
pany housing development 
in Long Island City). Baker 
Smith & Company are the 
heating and ventilating con- 
tractors. 


Progress of Construction 


The development is rough- 
ly planned to be 50% com- 
pleted by the spring of 1933. 
The entire development will 
probably be completed by 
the end of 1934. The first 
building to be completed will 
be the R.K.O. Office Build- 
ing. Steel work is under 
construction on the sound 
theater, the International 
Music Hall, and the 70-story 
office building. These thea- 
ters and the R.K.O. Build- 
ing (No. 10) are the ones 
planned for completion in 
1932. The 70-story building 
will be completed in the 
spring of 1933. 


CLYDE R. PLACE 


Consulting mechanical and electrical engineer for Rock- 
efeller Center. Projects on which Mr. Place has per- 
formed a similar function include Grand Central Ter- 
minal, New York, and many buildings in that district, 
including the new Waldorf-Astoria Hotel. 
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Heating and Ventilating the 70-Story 
Skyscraper (Building One) 


By A. WILSON KNECHTT 


The second of a series of articles on the greatest building project 
of modern times—Rockefeller Center. 


Durixe the design of Building One, the 70-story 
office building located on the west (Sixth Avenue) side 
between 49th and 50th Streets and extending to a point 
slightly beyond the center of the entire project, it was 
found convenient to consider the building as two inde- 
pendent sections. Since the original plot plan of the 
development indicated that Building One would be 
built on lots numbered 1 and 9, the two assumed sec- 
tions of the building were numbered in the same 
manner. Section 9 was considered as that part of the 
building facing directly on Sixth Avenue and extending 
to a point approximately 75 ft. east of the Sixth Avenue 
property line. Section 1 was considered as the re- 
mainder of the building extending approximately 460 
ft. beyond section 9. The relative locations of these 
assumed sections | and 9 are clearly shown on Fig. 1. 

Section 1 presented many interesting problems of 
design, but before considering them the general purpose 
and arrangement of the section should be clear. Part 
of this section extends to a height of 70 stories and will 
accommodate a number of different kinds of tenants. 
The first and second floors are designed for occupancy 
by various types of stores and shops and include a 
large restaurant and forum. The space between the 
third and eleventh floors will be occupied by radio 
broadcasting studios, by the offices of the broadcasting 
company, and by rentable office space. The remainder 
of the building above the eleventh floor contains gen- 
eral rentable office space. 

Because of this varied occupancy one of the inter- 
esting problems was that of proper zoning of the steam 
heating mains. The effect of the varying outdoor 
weather conditions on the heating demand in so exten- 
sive a building made it necessary to give careful con- 
sideration to the zoning to take care of this as well as 
the varying occupancy. 

To provide control of steam to various parts of the 
building in accordance with the demand, the heating 
system was divided into seven zones. ‘The “stores 
system” feeds the first and second floors. The section 
from the third to eleventh floors is supplied from two 
separate sets of steam mains, one for the broadcasting 
spaces and one for the rentable office spaces. 

The remainder of the building above the eleventh 
floor is fed by mains which are located in pipe galleries 
above the thirty-second, fifty-eighth and sixty-fourth 
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floors. From these galleries steam risers are led up 
and down, as shown in Fig. 1. Condensate is collected 
in returns and led to the water heating economizers, 
but Fig. 1 does not show their location. 

Each of these vertical zones is subdivided into two 
additional zones to provide for variations in heat loss 
on the different sides of the building due to changes in 
the direction and velocity of the wind and position of 
the sun in relation to the building. In subdividing 
these vertical zones, separate steam mains are provided 
for supplying the northwest and southeast exposures of 
the building. Fig. 2 shows diagrammatically the ar- 
rangement of the feed lines in one of the pipe lofts. A 
50 lb. steam line is carried vertically up the building. 
A pressure reducing valve room is located in the pipe 
gallery and the 50 lb. steam is there reduced in pressure 
and led out to mains which feed either up or down. 
The main is split immediately after leaving the pressure 
reducing valves and the branches are taken around the 
outside of the building. In Fig. 2 it appears that the 
zoning is north and south only but this is true because 
of the high ratio of length to width of the building in 
the sections above the set-backs. 

Section 9 presented considerably less of a problem of 
zoning due to the limited height of 16 floors and com- 
paratively small exposure. The only zoning deemed 
necessary was that due to differences of occupancy of 
the building. Since there will be stores on the first and 
second floors and only office spaces above, two vertical 
zones were selected, neither of which will be subdivided 
for the northwest and southeast exposures as is done 
in section 1. Fig. 2 also shows diagrammatically the 
zoning of this section. 

All of Building One except the broadcasting space is 
served by a high vacuum heating system which secures 
control of temperature by varying the steam pressure 
in the radiators. The broadcasting studios are heated 
in winter by an air conditioning system, supplemented 
by radiators in rooms having exterior exposures. 

As the heating apparatus has its own control built 
integrally, it was not considered necessary to use addi- 
tional controls at the radiators. An ingenious method 
of averaging the temperatures throughout any single 
zone is included to determine the required steam pres- 
sure which must be maintained to balance heat losses 
from that zone. An automatic regulator maintains a 
constant difference in pressure between the steam sup- 
ply and the vacuum return lines. Additional manual 
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control is provided to enable the operating engineer to 
vary the desired temperature in each zone, which tem- 
perature is automatically maintained thereafter by the 
controls. 

At this point it may be of interest to note that, with 
very few exceptions, all radiators in the building are to 
be of the flue type constructed with copper tubing and 
heavy copper fins. 

Each zone throughout the building is supplied with 
steam through individual pressure reducing valves at 
each pipe gallery level. ‘These valves reduce the pres- 
sure from 50 lb. to 5 lb., after which further reduction 
to the desired operating pressures is made by means 
of a second reducing valve in series with the first, and 
which acts as the heating control valve. 

In addition to the medium pressure steam riser for 
the heating system, a second riser is carried up through 
the building to supply steam to the hot water heaters 
and to a future kitchen. Pressure in this line is main- 
tained at approximately 40 lb. to eliminate the necessity 
for using reducing valves on the steam supply lines to 
the kitchen. 

All steam used in the building is supplied by the 
utility company whose mains are located in 49th and 
50th Streets. Two sources of supply are used in order 
to insure constant steam supply in case of failure of 
either street main. Piping is so valved that steam 
from either street main can be fed as wanted. 

Steam enters the building from the street mains at a 
pressure of approximately 125 Ib. After being thor- 
oughly cleaned in steam purifiers, the steam is metered 
and reduced in pressure to approximately 90 lb., this 
pressure being carried on the main steam header. As 
the steam leaves the main header, the pressure is re- 
duced to that required for the several services, such as 
for heating, hot water heating, ventilation, and the like. 

As is common practice in New York when street 
steam is used, all condensate returns from the heating 
system and other apparatus is wasted to the sewer. 
Before being discharged to the sewer, however, the 
condensate is pumped through economizers or pre- 
heaters and cooled by the cold water supply to the 
hot water heaters. Cooling of the condensate is re- 
quired for reasons of economy in order that all avail- 
able heat units be conserved. Cooling is also required 


, 
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by city ordinances which prohibit the discharge of cop. 
densate to the sewer at a temperature exceeding 10° 
F. To insure strict compliance with the law, an auto- 
matic (see Fig. 3) regulator is provided in the conden. 
sate line between the economizers and the sewer further 
to cool the condensate by mixing with cold water should 
the quantity of water supplied to the hot water heaters 


be insufficient to lower the condensate temperature to 
100°. 
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Note: “North” and “South” zoning only on Upper Floors where Length is much 
greater than Width 
All possible steps were taken in the design of the be required for making repairs and adjustments. In 
heating system to eliminate corrosion, with the result addition, heat flow into offices above and below these 
that brass pipe is used at points thought to be par- galleries might cause complaints from tenants leasing 
ticularly subject to corrosive conditions. For example, such offices. All pipe galleries in Building One are 
brass pipe is specified in the horizontal return lines therefore ventilated by gravity and wind pressure 
from the hot water heaters and on the air vents from through thermostatically-controlled louver dampers in 
vacuum pumps. the four exterior walls. Control of the dampers is by 
Since construction of piping systems is tending more thermostats set at 80°. The thermostats actuate the 
and more toward welded installations, all steam and dampers through electric motors. 
return piping over 3 in. in diameter is welded. Selec- A constant source of fresh air is desirable and neces- 
tion of competent welders, and rigid welding specifica- sary in all spaces occupied by people for any length 
tions, together with close supervision in the field, are of time. Generally speaking, this air supply may be 
expected to produce a perfect welding job with a mini- obtained by means of window ventilation when the 
mum of rejections and leaks when hydrostatic field ratio of the room area to window area is not too great. 
tests are applied. Ventilation of offices by means of windows occasion- 
The ventilation system consists of mechanical supply ally presents the disadvantage of admitting street 
and exhaust ventilation for the sub-basement, which noises to the office spaces when the windows are opened. 
contains much of the machinery and building service Installation of mechanical supply ventilation for all 
quarters. All elevator machine rooms and the interior spaces was considered unwarranted, but it was felt to 
portions of deep offices are also provided with both be highly desirable to provide some means of obtain- 
mechanical supply and exhaust. Mechanical exhaust ing noiseless supply ventilation should this be wanted 
ventilation only is used for interior toilet rooms and by the tenant. 
for all utility or slop-sink closets. In addition, a hot In view of this requirement, a ventilating device has 
blast system is installed to augment the direct heating been used which appears to offer the advantage of 
system in the entrance lobbies of the building. permitting easy installation after the completion of the 
Besides the regular ventilation, two separate and building without being plainly visible from the room, 
independent air conditioning plants are included; one and at the same time providing an efficient means of 
for the broadcasting studios and one for the stores, supplying filtered outdoor air while excluding’ street 
forum and restaurant on the two lower floors. noises. ‘The ventilator selected includes a silencer of 
Ventilation of the elevator machine rooms presented the Maxim type. 
an unusual problem. Due to the architectural treat- The ventilator proper contains two squirrel-cage type 
ment of the exterior of the building, it is not possible fans driven by a common electric motor. Air is drawn 
to install disc fans in the exterior walls as is often done. from out-of-doors through specially constructed alumi- 
Squirrel cage fans were not desired inasmuch as the num sub-sills having concealed openings over the span- 
fans have to be placed in the pipe lofts in which the drel sections, is filtered through two easily renewable 
headroom is severely limited. ‘Two-stage impeller disc filter screens, and delivered into the room after passing 
fans were therefore selected for this service since they through a silencing chamber designed effectively to 
do not require much headroom and operate against exclude street noises. The ventilator housings are so 
high static pressures with low tip speeds and little or combined with the radiator enclosure that an observer 
no noise. Fig. 4 shows a detail of how these fans are would not suspect their presence except by noticing the 
insulated to prevent noise and vibration being trans- supply air grilles provided in the top of the enclosures. 
mitted to the building. Various refinements of construction are included such 
Another problem encountered was that of maintain- as an automatic switch to stop the fan motor when the 
ing the pipe galleries at a reasonable temperature, for damper on the discharge grille is closed. The combina- 
even though steam piping be insulated, heat will still tion radiator and ventilator does not extend into the 
be lost to the surrounding air. If the piping is located room any more than is usually the case with a radiator 
in a confined space, such as a pipe gallery, high tem- and enclosure alone, and presents an unusually good 
peratures result which render the space unfit for a appearance. 
man to stay in for any length of time such as would The radiators and enclosures are installed during 
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Fig. 3. Diagram of the arrangement for cooling the 
condensate before discharge 


the erection of the building, but the ventilator units will 
not be installed until desired by the tenant. Sheet 
metal boxes to support the ventilator units and baffles 
to separate the radiator enclosures and ventilators are 
installed during construction, together with aluminum 
cover plates to seal the opening between the ventilator 
suction and air intake. When the ventilator is to be 
installed, the only necessary steps will be to remove the 
front of the enclosure, radiator, baffle and cover plates, 
insert the ventilator unit, replace the radiator, etc., and 
connect the motor leads to a base plug already provided 
within the enclosure. 

While automatic control at the radiators will not be 
required where the high vacuum system of heating is 
installed, this system does not control the heating of 
the broadcasting studios, the majority of which are 
interior rooms having no radiators. A few offices and 
supplementary rooms on these floors will be on the 
exterior of the building, and these rooms will be pro- 
vided with radiators. All such spaces, however, are 
heated by means of the air conditioning system, sup- 
plemented in the case of exterior rooms by radiators. 
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These radiators are automatically controlled 5 
of a pneumatic system to maintain the desired 
tures in the rooms without imposing too great 
load on the air conditioning system. 

An additional pneumatic temperature control system 
is provided in connection with the radiators jy the 
restaurant and forum, which are also air conditioned. 

It is of interest to note that all systems for the radio 
broadcasting studios are entirely independent of similar 
systems for the remainder of the building. The reason 
for this segregation is apparent when it is realized that 
the systems will not operate during the same hours and 
that an advantage is gained by segregating all costs of 
steam and power for each portion of the building, 

With the large number of fans distributed through- 
out the building, it would be next to impossible for the 
operator in charge to be sure at all times that the proper 
fans are in operation and have not been stopped for 
some reason unknown. ‘The same would also apply 
to the steam pressure reducing valves on the upper 
levels, although in this case a hazard would be intro. 
duced due to the possibility of excessive pressures. For 
this reason, a signal system was designed to warn the 
engineer of the starting or stopping of any fan, or of 
pressure in excess of the setting of the alarm system 
on the low pressure side of any steam pressure reducing 
valve above the sub-basement. : 


Y Means 
tempera. 
a heating 


As designed, the signal system for the fans consists 
of an individual pilot light for each fan above the 
ground floor, except disc and impeller type fans, anda 
common gong for all fans. A three-way snap switch is 
also provided for each fan so that the gong may be 
turned off from that particular fan without affecting 
the pilot light. A relay mounted on each controller is 
connected in parallel with the fan motor after the circuit 
breaker and controller. The fan relay coils are wound 
for 208 volts, 60 cycle, a.c., but the relay contacts and 
other equipment are designed for use with 120 volts, a.c. 

The wiring diagram shown (Fig. 5) includes alarms 
for two fans only, the wiring being the same for any 
additional alarms. The action of the fan alarm system 
is as follows: With the fan operating, the switch is in 
the “run” position and the light out because of the open 
circuit maintained by the fan relay. When the fan 
stops, the fan relay closes 
the circuit, lighting the 
pilot light and raising the 
a armature of the two-pole, 
double-throw secondary re- 
lay, thereby ringing the 
bell. ‘The bell may then 
be turned off by the oper- 
ating engineer by throwing 

the switch to the “stop” 
enumenmnamamis position, the secondary re- 
lay remaining in the raised 
position and the pilot re- 


FAN MOTOR, 
208 V., 








Fig. 4. Wiring diagram of 
the alarm system 
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ning lighted. When the motor is started, the fan with the “run” and “stop” positions of the switch and 
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relay opens the circuit which extinguishes the pilot the fan number and location engraved in the plate with 
light and lets the secondary relay drop, closing the bell black-filled letters. / 
circuit through the lower contacts. The engineer may As is customary in all commercial buildings of the 
then stop the ringing of the bell by throwing the switch type of Building One, every effort has been made thor- 
to the “run” position. In this manner, the engineer is oughly to isolate the fans, motors, pumps and other 
automatically and forcibly notified of the starting and moving equipment in order to prevent the transmission 
stopping of each fan. of vibration to the building structure with resultant 
The alarm system for the steam pressure reducing noise in adjacent rentable spaces. The radio broad- 
valves consists of a gauge with electrical contacts lo- casting studios introduced the problem of additional 
cated on the low-pressure side of each reducing isolation of piping and ductwork and special bracing of 
valve. An individual gong operated by 120 volts, a.c., all ductwork adjacent to the studios in order completely 
is provided for each valve and is so wired that the gong to eliminate any noises which might affect the radio 
will ring when the pressure exceeds that for which the transmission. Accordingly, all piping passing the ele- 
contacts are set. No switches are provided for these venth floor pipe gallery over the studios is supported 
gongs in order that they may be stopped only by by means of insulated hangers. These hangers are 
remedying the trouble causing the alarm. No alarm constructed so as to introduce a rubber cushion between 
is provided to indicate low pressure, since the pressures the upper and lower parts of the hanger rods to elimi- 
will be varied by the operation of the controls. nate metal-to-metal contact between the piping and 
Pressure gauges are provided on a central board to the supporting floor slab. Ductwork passing through 
assist the engineer in the operation of the heating and this same pipe gallery is isolated from the hangers by 
ventilating system and to advise him of the pressures means of hair felt. In this manner, all possible inter- 
existing throughout the system. Electric indicating ferences with radio broadcasting by noises generated 
pressure gauges are used to indicate the pressures in within the heating and ventilating systems will be elim- 
steam lines on the upper levels, thereby eliminating inated, and the radio public will receive programs 
trouble due to excessively long gauge lines and accu- without knowing of the existence of such a complex col- 
mulations of condensation in them. lection of equipment as the heating and ventilating 
The gauges are flush mounted on a panel directly system of so extensive a building must necessarily be. 
over the pilot lights, switches 
and the like for the alarm FLOOR SURFACE 
system. The panels are black [— “ . — 
marine-finished slate with FLOOR FILL f_ch, jj - ( 
chromium-plated rosettes. } [| CONCRETE SLAB YY] 4 
Mounting rings for gauges 
and the switch plates are also _— 
chromium-plated, as are the ROD 
name plates designating the 
services of the various instru- 
ments. Each pilot light and 
the corresponding switch is 
mounted on a common plate T] ' 
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“Doc”? White is the service engineer for a heating 
contractor operating in several cities. He is middle-aged, 
and possesses, among other desirable qualities, an even 
temperament, a logical mind, and perseverance, the re- 
sult of which is thoroughness. Doc’s particular hobby 
lies in ferreting out operating troubles in heating sys- 
tems. For some time Doc has been planning to take on 
an assistant. 


Ox a chilly October morning, hurrying through his 
correspondence, Doc noticed that the usual seasonal 
trouble letters were arriving. He hastily sorted the 
letters, keeping those which had to do with the opera- 
tion of heating systems, because these were often the 
most difficult and, consequently, the most interesting. 
The others he dispatched to his subordinates. 

The telephone rang, and after the usual salutation 
Doc said, “All right, send him in.” A moment later 
the office door opened and a young man about twenty- 
two years of age walked in, hat in hand. He was, ap- 
parently, a modest, earnest, willing and courteous gen- 
tleman. 

“Ny name is McKay, Mr. White. You recall that | 
mailed you my application a few days ago in response 
to your advertisement in the Help Wanted column.” 

“Glad to know you, Mr. McKay. ‘Take off your 
coat and have a chair,” he said, as he reached for some 
papers on his desk. “I am looking for a young man 
whom I can train as an assistant, and judging from 
your qualifications, you will fill the bill provided it 1s 
to your liking. Have you had any experience with 
heating systems ” 















Making th 
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“No, sir, I haven't, Mr. White. My schooling has 
given me the principles of steam heating but, so far, | 
have had no practical experience, and I firmly believe 
that theory with no practice is just as bad as practice 
without theory. A combination of both, I believe, j 
the happy medium.” 

“Wisely spoken, my lad,” said Doc, blossoming out 
with one of his broad smiles. “I have had a little of 
both and I still have plenty to learn. Our duties in this 
department are to follow up all trouble calls on heating 
systems, just as a doctor answers a sick call. We have 
to diagnose the trouble and prescribe the remedy. The 
unfortunate part of it is that we can’t bury our mis- 
takes.” 

Doc pointed to a chart hanging on the wall. “This 
sketch shows diagrammatically an elementary vacuum 
heating system,” said Doc, “stripped of all the gadgets 
which are not absolutely essential to the system in its 
most simple form. The system consists of the boiler, 
in which the steam is generated, the steam mains and 
risers through which the steam passes to the radi- 
ator where the steam is condensed, giving up the latent 
heat of vaporization. ‘The trap placed on the outlet of 
the radiator plays a very important part in the correct 
functioning of the system. You, no doubt, have no- 
ticed plenty of guards around a bank to insure that 
nothing leaves the bank except at the proper time and 
in the proper quantity, haven’t you?” 


N 


the form of steam. 
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“Yes, I have,” assured McKay. 

“Well, every trap on a radiator is guarding the ma- 
terial which leaves the radiator just as the bank guard 
does. The trap guards against the passage of B.t.u.’s 
in the form of steam. The trap will open and allow 
comparatively cool air, vapors and condensate to pass, 
but when steam heavily laden with B.t.u.’s attempts 
to pass, the trap shuts like a clam. Of course, 
if you were to throw dirt in the bank guard’s 
eye, you could walk away with a lot of money 
that shouldn’t pass the guard. The same ap- 


plies to a trap. You can’t expect them to be a ; 


up to snuff if they have dirt on the seat of the 
valve because steam will then pass which is 
not only a waste of money, but a detriment to 
the proper operation of the system as a whole. 
So much for traps for the present. 

“The air, vapors and condensate expelled by 
the trap,” he continued, “flow through the re- 
turn risers and return main to the vacuum 
pump where the air and vapors are sep- 
arated from the condensate. ‘The air and 
vapors are vented to the atmosphere and 
the condensate is discharged to the boiler. 
Simple isn’t it?” 

“That certainly is interesting and seems 
simple enough the way you describe it, Mr. 
White,” replied McKay, “but what is the 
advantage of a vacuum system over a grav- 
ity system?” 

“There are several advantages,” replied 
Doc. “Looking at it from the point of view 
of the tenants, the vacuum heating system 
does not liberate foul odors, vapors or water 
into the rooms or on the floors and decora- 
tions, accompanied by noise. Secondly, the 
heating-up period in the morning consumes 
less time because the vacuum pump removes 
the air quickly and hastens the circulation of 
steam. Thirdly, from the owner’s point of 
view, the vacuum heating system is kind to 
its owner’s pocketbook, because such a sys- 
tem derives the full benefit of the latent heat 
of vaporization from the steam at the radiator 


It will allow air and con- 
densate to pass, but closes 
like a clam against steam. ”’ 
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where it is needed, not in the return risers and mains 
located in the basement. You generally want your 
cellar as cool as possible, for obvious reasons.” 

“I didn’t know there were so many advantages,” 
exclaimed McKay with a smile. 

“Oh, that isn’t all,” replied Doc. “Fourthly, a vacuum 
pump eliminates the necessity of expensive boiler pits 
which are often required on a gravity job in order to 
get gravity flow to the boiler. On a vacuum heating 
system, radiators may be placed below the water line 
in the boiler. Another important advantage is that the 
return risers and mains may be decreased in size with 
the resultant saving in installation cost.” 

“It seems to me, Mr. White,” said McKay seriously, 
“that the owner of a building who selects a gravity 

system really pays for a vacuum system, only he 

doesn’t get the traps and the vacuum pump; that 
is, considering the annoyance of odor, noise, and 
damage, the slow circulation, the uneconomical dis- 
tribution of heat, and the costly installation.” 
“That depends on the size and type of build- 
ing,” replied Doc. “You are doing some 
thinking, however, and you will eliminate 
the bungalow in the process, I’m sure.” 

“How is the equipment selected for a 
heating system!” inquired McKay. 

“The equipment is specified by the engi- 
neer responsible for the mechanical equip- 
ment. He should, and usually does, men- 
tion several makes of the equipment he is 
selecting. It is to his advantage, in the 
long run, to have an open mind to all first- 
class equipment. If I were responsible for 
the selection of equipment for a vacuum 
heating system, I would select a boiler hav- 
ing a large reserve capacity. I would select 
traps for their performance on the job, for 
simplicity and ruggedness of design, for the 
ability of the trap to remain free of sedi- 
ment, scale or core sand which might cause 
it to leak or to remain closed when it should 
open and, lastly, for its accessibility to per- 
mit cleaning and repairing.” 

“IT suppose the vacuum pump requires the 
most careful selection, doesn’t it?” McKay 
asked. 

“Not necessarily,” replied Doc. “Vacuum 
pumps are now made quite fool proof and 
they will all work if you give them a 
chance. If you select a vacuum pump in 
the same manner that you do an auto- 
mobile, you won’t go far wrong. What you 
are interested in is performance. You want 
your car to perform economically, to be 
free from expensive adjustments and re- 
pairs, and to give you equal performance 
tomorrow, next year, or several years from 
now. It should be sturdy and capable of 





33 








equal performance under any reasonable temperature 
condition. The safest way to select an automobile is 
to request a demonstration under actual operating con- 
ditions, and by comparison with other makes. Don’t 
select a car merely for the paint job, or because a sales- 
man told you that his car was the best and all the 
other makes were no good. And don’t forget that what 
is worth knocking is worth investigating.” 

“T should imagine that valves are rather important 
too, because they must be tight and must not allow 
leakage of air into the return line,” said McKay. 

“Yes, indeed,” replied Doc. “The valves used on the 
steam side of the system must be tight too, because 
they may leak steam when pressure is on the boiler, 
or they may admit air when there is a vacuum.” 

“How about the installation 
of equipment, Mr. White:” 


structions issued by the manufacturer. Cork or rubb 
isolation pads may be used without fear under 2 
which do not require precise alignment. 
“Incidentally, rubber pads are very effective. Fou 
rubber pads under the four corners of the pump “ver 
ing a total area sufficient to give a compression d a ; 
proximately 35 Ib. per sq. in., when carrying the weigh 
of the pump, give excellent results. Compression rub- 
ber % in. thick is sufficient. Cork pads, made of Natural 
cork, are also very effective, although such pads are 
naturally of greater thickness. A load of approximately 
35 Ib. per sq. in. gives satisfactory results with cork 
also. The common mistake, when installing isolation 
pads or foundations, is to use too much rubber or cork. 
If too much is used, the proper compression is not ob- 
tained and therefore the re. 
sults are little or no isola- 


Pumps 





“The steamfitter is the boy 
who does that,” began Doc, 
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‘* This shows an elementary vacuum heating system’’ 


“and he certainly deserves credit for installing all the 
gadgets into the small crannies which are left when 
everything else is in place. It takes plenty of room to 
swing a Stillson. It is very essential that everything be 
tight because leakage of air into the system is a detri- 
ment to proper operation. The fitter, therefore, is very 
careful to make all joints tight. Naturally, the boiler 
is tight, all the valves on the steam header and risers, 
the radiator valves, and the radiators must be tight. 
It is especially important to the operation of the vacu- 
um pump that the whoie of the return system, includ- 
ing the vacuum pump, is free from leakage because a 
leakage of air into the system at any point reduces 
the effectiveness of the system. 

“Since the vacuum pump is the only piece of moving 
machinery on the average vacuum heating system 
which has a hand-fired boiler and which discharges the 
condensate directly to the boiler, we will discuss it in 
particular. I am referring only to rotary-type vacuum 
and boiler feed pumps, either motor or steam turbine 
driven. All manufacturers of such pumps issue an in- 
stallation booklet or drawing, describing the method 
of installing and the precautions to be taken. Some 
pumps must be carefully leveled to prevent warping 
the base, which might cause misalignment, or result 
in binding of the rotating parts. Other pumps do not 
require this, due to differences in construction. It is, 
therefore, necessary to follow carefully the printed in- 


compression by pulling down on the foundation bolts, 
or do you consider only the weight of the pump?” 
asked McKay. 

“The weight of the pump only is considered,” re- 
plied Doc. “As a matter of fact, foundation bolts are 
not absolutely essential. The weight of the vacuum 
pump is sufficient to prevent its walking away from 
you.” 

“What precautions should be taken when a system is 
first put into operation!” inquired McKay. 

“The first step is thoroughly to clean the system,” 
Doc replied. “There are several good compounds on 
the market which are made to remove oil, grease, rust, 
scale, and core sand from the boiler, piping and radia- 
tion. The best plan is to steam up and flush out as 
much foreign matter as possible. Then add the com- 
pound to the boiler which is kept simmering for several 
hours according to directions recommended by the 
manufacturers of the compound. The boiler is then 
steamed up and fired as for regular operation for sev- 
eral days. The compound removes and absorbs the oil, 
grease, scale and dirt which settles to the bottom of the 
boiler where it may be drained off. 

While this cleaning operation is going on, the con- 
densate should be wasted to the sewer, and the water 
level in the boiler should be watched carefully. When 
thoroughly cleaned, the boiler must be flushed before 
fresh water is added. The condensate should drain to 
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the sewer for about two weeks to remove the majority 
of the foreign matter from the system. Scale and core 
sand are abrasive materials and will cause excessive 
wear to some vacuum pumps. The traps should be 
cleaned thoroughly to remove all foreign matter. Be- 
fore starting the pump, the oil wells and grease cups on 
the motor and pump should be filled, the pump should 
be primed with water, and the current should be 
checked to be sure that it corresponds to the current 
for which the motor is wound. Turn the pump over by 
hand to be sure that it rotates freely and start the 
pump.” . | 

“Then it’s all over but the shouting,” said McKay. 

“The fireworks then begin and, believe me, there is 
plenty of shouting,” was Doc’s response. “Do you 
think you will like this kind of work?” 

“Yes. but I don’t know anything about the troubles 


encountered and how to cure them,” replied McKay. 

“We will come to that when we get out on some of 
the jobs on which I have reports,” said Doc, reaching for 
the several letters on his desk, “but first you must un- 
derstand the vacuum heating system in order to remedy 
its faults. Judging from these reports, we will get quite 
a variety of troubles as we follow them up, and I will 
explain the causes and how to remedy them. We will 
start out in a few minutes, and while you are waiting, 
suppose you study that chart and get the elementary 
vacuum heating system thoroughly fixed in your mind.” 

Next month, Doc takes McKay on his first real job 
—a building where the superintendent reports that the 
pump will pull only four or five inches of vacuum. Mac 
learns a little more about vacuum heating and finds 
that the first logical deduction 1s not always the cor- 
rect one. 





Humidity infthe Pressroom 


Ix our experiments and investigations of humidity 
control in the pressroom, we have been faced not only 
with the difficulty of maintaining a uniform humidity 
continuously in the room as a whole, but also of main- 
taining the same relative humidity in all parts of the 
room at the same time. We found that several factors 
which formerly were taken as a matter of course had 
to be controlled if the desired uniformity was to be 
obtained. These factors were for the most part those 
which affected the temperature, for as the relative 
humidity varies inversely as the temperatures, any 
local conditions which developed variations of this sort 
tended to prevent this uniformity. 

One of the most obvious of these disturbing factors 
was the gas flame on the delivery of the press. This 
not only raised the temperature of the air in its imme- 
diate vicinity, but it warmed the paper as it was de- 
livered from the press, and thus the pile of printed 
sheets had a different condition of humidity when de- 
livered than before, and this variation had an import- 
ant effect when printing process color work. As the 
humidity control was installed for the purpose of main- 
taining uniform conditions in the paper, the use of the 
gas flame was tending to neutralize the good that had 
been accomplished. 

The gas flame, which is in quite general use on 
presses, is primarily for the purpose of preventing offset 
on printed sheets, in eliminating static electricity, and 
in hastening the drying of the ink. The first difficulty 
can be overcome by keeping the humidity up to 50%, 
so It was necessary to find some means of aiding the 
ink to accomplish its initial “set” if the gas was to be 
given up. 

An investigation of the drying of ink shows that, as 
the moisture in it consists chiefly of linseed oil, it dries 
partly by absorption (according to the nature of the 
paper) to only a small extent, by evaporation, and for 
the most part by oxidation. In other words, it needs 
oxygen much more than it does heat. If a press could 
be run slowly enough or had a delivery long enough, 
so that a sufficient time elapsed between the printing 
of the film of ink on one sheet and the time when the 


next sheet was laid on top of it, there would be no 
difficulty from offset. But with presses running over 
1,000 sheets an hour, this period of exposure to the air 
is not long enough to accomplish this, especially if the 
form is heavy and an enameled paper is used. It was, 
then, obviously necessary to supply additional oxygen 
without reducing the speed of the press, if offset was to 
be avoided. 

To meet this we first, in place of the gas flame, in- 
stalled devices called “ink setters,” which by use of 
electricity at high voltage added ozone to the air and 
thus made the oxygen more active in oxidizing the ink. 
This installation resulted in a marked improvement in 
the drying of the printed sheets. 

At the same time we succeeded in prolonging the 
time of exposure to the air by using a box on the de- 
livery for receiving the sheets and by projecting a jet 
of air under the sheet as it fell into the box. By ad- 
justing the boxes to a size that fitted the sheet closely, 
the air was retained under the sheet for a considerably 
longer time, depending somewhat on the weight of the 
paper. This additional time extended the oxidizing 
effect just as would an equal amount of time on the 
delivery. The air device was used together with the 
ink setter. 

The result was that the sheets were delivered without 
offsetting, except for heavy halftone forms, which na- 
turally would require slipsheeting anyway; and what 
was more important, they were delivered without 
change in temperature, and, consequently, without 
change in their relative humidity. Another important 
result was that the pressman standing at the delivery 
end of the press watching the sheets was not subjected 
to the heat and fumes of the gas flames. 

In doing away with the gas we have eliminated an 
important factor that interfered with maintaining uni- 
form humidity, we can hold closer register, and at the 
same time we have made the pressroom a more com- 
fortable and healthy place in which to work.—Carl W. 
Davis, in an address at the Third Conference of Tech- 
nical Experts in the Printing Industry, March 14-15, 
New York. 
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Regenerative Cooling 
for Hot Dry Climates 


By K. P. BRACE 


Lx certain localities, such as Arizona, New Mexico, 
and parts of Texas, Oklahoma, and California, where 
a hot dry climate generally prevails, there exists a rela- 
tively large differential between the outside dry bulb 
and wet bulb temperatures. This temperature differ- 
ence represents a potential source of energy, just as the 
difference in temperature between the flame under a 
boiler and the relatively cool condensing water does. 

The author has been connected with experimental 
work investigating the possibilities of applying this 
idea to actual cooling sys- 
tems. Some of the results 
from one method tried are 
reported here. 

The accompanying 
drawing shows one means 
of effecting cooling by this 
method. Outside air is 
passed through an extend- 


water passed through it, and that the evaporator will 
cool water to within 4° of the entering wet bulb tem- 
perature of the air passed through it. Starting around 
the cycle, assume that we have water available at not 
more than 4° above the outside wet bulb temperature. 
The outside air conditions are 100° dry bulb and 70° 
wet bulb, and the water temperature at the start, 74°, 
The air will be cooled in passing through the coil from 
100° to 78° dry bulb. This 78° air is supplied to the 
conditioned space, where it picks up heat so that its 
temperature rises to 83°, 
The air passes to the 
evaporator at 83° dry bulb 
and 641° wet bulb. We are 
assuming that the dew- 
point is remaining con- 
stant throughout the cycle, 
as would be the case 
where the moisture pickup 


A method of space cooling which utilizes the 
energy available due to the difference between 
the dry and wet bulb thermometers. An evapo- 
rator, pump, cooling coil and piping constitute 
the necessary equipment. The method differs 
from the usual idea of washing the air before 
introduction into the room, in that this system 


ed surface cooling coil sup- 
plied with cool water from 


saturates the air after being exhausted from 
the conditioned space. 


in the conditioned space 
is quite small (such as in 





the evaporator. Cooled air 
is forced by a fan into the space to be conditioned, 
where it picks up heat and is exhausted into the evapo- 
rator. Here it becomes saturated with water vapor and 
is discharged as waste to the outside. 

In order to explain the cycle more clearly, let us as- 
sume that we have a cooling coil which will cool air to 
within 4° of the entering temperature of the cooled 


a lightly occupied room). 

The ideal action in the evaporator would be that of 
adiabatic saturation, the air becoming saturated at con- 
stant total heat. In practice, however, the action in the 
evaporator approaches saturation along the line of con- 
stant total heat and the dry bulb temperature of the 
air is dropped. Since, however, relatively no heat is 
added from outside sources, the immediate tendency of 
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the air temperature is to approach equalization with 
that of the water, and the heat required to evaporate 
the water will be taken from the water itself. Thus, the 
temperature of the water will be lowered, approaching 
the wet bulb temperature of the air. 

The drawing shows the results obtained in the first 
cvele. As the water is again recirculated its temperature 
drops to 68°, and finally to 661%2°, where it has ap- 
proached the wet bulb temperature as closely as is pos- 
sible with the evaporator. Consequently, the temper- 
ature of the air leaving the cooling coil will drop 
successively to 72° and, finally, to 70%°, and the dry 
bulb temperature of the air leaving the conditioned 
space will drop from 83° to 76° and, finally, to 74°. 
With these last given temperatures the system will con- 
tinue to operate. 


Using a regenerative cooling unit consisting of an 
eight-row extended-surface cooling coil and a two-stage 
evaporator, it was possible under all entering condi- 
tions to reduce the dry bulb temperature leaving the 
coils to within 4° to 5° of the entering wet bulb tem- 
perature. For example, when outside conditions were 
95° dry bulb and 68° wet bulb, it was possible to cool 
the air to 73°. When entering conditions were 100° dry 
bulb and 70° wet bulb it was possible to cool the enter- 
ing air to 75°. 

By adding more surface to the cooling coil and to 
the water evaporator it would, of course, be possible to 
cool the entering air to the wet bulb temperature, or 
even lower, since the ultimate limit of drop is the dew 
point temperature and not, as some suppose, the wet 
bulb temperature. 





Operation and Maintenance of Mechanical Oil Burners 


Ix view of the increased number of installations of 
oil-burning equipment made during the past several 
years, a few hints on operation and maintenance may 
prove beneficial to owners and operators of this ap- 
paratus. This information is intended to apply more 
to the larger type of oil-burning installations, than to 
those in private homes, using lighter grades of oil. 

In the writer’s opinion, fully 90% of all operating 
difficulties are due to improper atomization. The pri- 
mary function of the oil burner, whether of the steam 
or mechanical air atomizing type, is to break up the 
oil into fine particles that will readily mix with air sup- 
plied in correct proportion, so as to be in a partially 
vaporized state at the point of combustion. When this 
is carried out, efficiency will be high, and carbonization 
will be minimized. 

For the best results, the fuel oil should be delivered 
to the burners at a constant temperature. This may be 
controlled by a temperature regulator varying the 
amount of steam to the heating coil to suit the grade 
of oil, and the demand. No one temperature can be 
recommended for all grades of oil, and adjustment of 
the regulator may be necessary to allow for variations 
in each shipment of oil received. If the temperature 
is too high, an orange or yellowish flame will result, 
accompanied by black smoke. The fire in this case will 
usually burn in blasts or puffs, and may become so un- 
stable as to be extinguished, presenting the hazard of 
a flareback. If the temperature is not high enough, on 
the other hand, ignition will be difficult, and the fire 
will tend to go out on low boiler loads, when the oil 
pressure is low. 

Care should be exercised in the selection of the size 
of tip used in the burner. A too small tip may carbon- 
ize on overloading, and it will often be impossible to 
maintain a constant steam pressure in the boiler under 
varying load. When the tip used is too large, for the 
average steam load carried, operation will be unsteady, 
with the oil pressure regulator remaining closed and 
the oil flowing through the low load by-pass the greater 
part of the time. This will also result in a lowered 
operating efficiency. 


With the type of burner having a rotating bowl, the 
“gun” is generally demountable. The following rules 
of procedure should be observed when shutting down 
this type of burner: Shut off the oil first. After several 
minutes, with the air flowing through to clean the feed 
tube and bowl, the air supply should be shut off. The 
burner should be removed immediately from its mount- 
ing to prevent its being overheated. 

Burners should be cleaned at least once each day, and 
as soon as possible after the burner is removed. Kero- 
sene may be used for cleaning, but the burner should 
not be allowed to soak during the entire time it is out 
of service. Excess kerosene should be drained out, and 
a good grade of light lubricating oil should be applied 
to all moving parts, and parts that might rust. Care 
should be taken in handling this type of burner, to 
avoid nicking or scratching the edge of the bowl, as 
such distortions will cause a spray of wet vapor from 
one side of the bowl, resulting in excess carbon forma- 
tion, and uneven furnace temperature. Precaution must 
be taken against enlarging the hole in the tip with a 
wire or other tool, while cleaning. 

Carbon formation in small amounts on the furnace 
bottom is not an indication of trouble. It should be 
broken up with a bar, and removed or pushed forward 
and burned up, because an accumulation under the 
burner may cause overheating of moving parts. If it 
forms in excessive amounts, it is an indication of im- 
proper atomization, probably due to one of the factors 
previously mentioned. 

Should the operator notice at any time that the fire 
is out with the oil turned on, he should immediately 
close off the oil supply, open all dampers, and increase 
air flow to a maximum. He should not attempt to re- 
light the burner before two minutes have elapsed, and 
never until the furnace has entirely cleared of all smoke, 
haze, or vapor. When the fire goes out with the oil 
turned on, it will be accompanied by a heavy, yellowish 
smoke from the stack. The burner should always be 
ignited by a torch, or some internal igniter, and never 
from the hot furnace walls.—Harry M. Spring. 
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Air Binding in a Vacuum System 


By the TROUBLE ENGINEER 


The Problem: Gravity system converted to vacuum 
system became air bound, and failed to return water 
to boiler when pressure rose to 4 lb. 


A SINGLE pipe gravity heating system which had 
been installed ten years previously in a four-story 
apartment building, failed to operate to the satisfac- 
tion of the owner who called upon a contractor to cor- 
rect the trouble. Pounding, air binding, sluggish cir- 
culation, and retention of condensation by the radiators, 
seemed to be causing the difficulty. After a thorough 
check-up it was decided to convert the installation into 
a vacuum system. 

Radiation seemed ample but was of the old steam 
type, and the first step was to remove the air valves 
and plug the openings. After that the 2 in. plugs in 
the return openings were removed, the openings bushed 
to % in., and ™% in. vacuum traps were installed on 
each radiator return. The traps were then connected 
to a return line in the basement. The steam supply 
main was located at the ceiling in the basement, and 
each riser was dripped into the return line. A % in. 
vacuum trap was installed on each riser drip, together 
with a | in. vacuum trap on the drips of the main. The 
vacuum pump was placed in a pit in order to accom- 
modate the return line located below the floor of the 
basement. The layout as connected is shown in Fig. 1, 
and seemed ready to operate. 

When the plant was started, however, the heating 
contractor discovered that while the system would func- 
tion well for about 45 


main, | lb. at the top floor, and 6 in. of vacuum at the 
pump, with all radiators hot. After a half hour, the 
gauges read 2 lb. steam pressure, 6 in. of vacuum, with 
all radiators still hot. After one hour the readings were 
3 lb. steam and 4 in. of vacuum. Some radiators on the 
fourth and third floors were cold. After 1% hr, the 
gauges showed 4 lb. of steam and 1 in. vacuum, and 
all the radiators were cold. 

It was thought that possibly the 1 in. trap on the 
main drip was not taking care of the condensation and 
a by-pass was arranged, as shown in Fig. 2. This, how- 
ever, did not materially help matters, merely serving 
to remove the condensation a little faster. 

After spending over a week on the job, during which 
a number of suggestions were tried out, the heating con- 
tractor called for help and the Trouble Engineer went 
over the entire job with the contractor, questioning him 
on the action of the system. His answers showed that 
he had really run out of ideas. 

A test was arranged for the next morning, which 
showed the same pressure and vacuum readings as 
listed previously. A thorough inspection revealed the 
fact that the by-pass around the main drip trap was 
left open, thus discharging steam into the vacuum re- 
turn. This was corrected, but it resulted in very little im- 
provement. Several riser drip traps were not function- 

ing and these were 





minutes to an hour, 
after that time some 
radiators on the top 
floor failed to heat up, 
followed by others on 
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opened and found to 
be full of dirt. After 
cleaning the traps, no 
better results were ob- 
tained. The entire sys- 
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VACUUM RETURN LINE 


ward through the ceil- 
ing of the room (see 
Fig. 3). The branch 


to the boiler carried a 








11% lb. pressure at the 


shut-off valve and a 
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check valve. Line A, run- 
ning upward, we were told, 
extended through the roof, 
and was an air vent only. 
We doubted this, however, 
and upon further investiga- 
tion on the second floor, it 
was found that an air trap 
was installed 7 ft. 2 in. 
above the pump. 
This air trap was causing 
all the trouble, but it was 
necessary because there was 
no receiving tank, and the 
vacuum pump handled both 
air and water. The trap, 
shown in Fig. 3, discharged 
to the atmosphere as shown. 
It was placed in this posi- 
tion to relieve the air from 
the return line. It failed to 
do this, however, because 
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the condensation discharged by the pump, as indicated 
by arrow, lifted the float of the air trap, thus closing 
the air port and pocketing the air in the vacuum re- 


turn line. 


When the boiler pressure reached 4 lb. the static 
head between the air trap and the pump was not great 
enough to force the water into the boiler through the 
check valve, due to the fact that the boiler water line 
was 3 ft. 8 in. above the discharge from the vacuum 
pump. This caused air binding throughout the system. 
The air trap was removed and placed 18 ft. above the 
vacuum pump and the air discharged from the trap 
was carried through the roof. In this position a suffi- 
cient water column could be carried to force the water 
into the boiler, leaving air space above the water 
column for the air to escape through the air trap. 


The size of the ver- 


the case in the 1 in. line 
originally installed. 

The reader will note that 
the gear type vacuum pump 
used did not have a receiv- 
ing tank or air separator, 
the discharge being con- 
nected directly to the air 
trap. The air from the 
vacuum pump carried slugs 
of water into the 1 in. air 
trap which lifted the float 
and closed the air port. As 
the air port was only a 4 
in. opening, it was not large 
enough to permit the air to 
escape when the float mo- 
mentarily dropped between 
slugs of water carried up- 
ward in the 1 in. pipe as 
explained. Under these cir- 
cumstances, condensation 


was unable to enter the boiler properly and the boiler 
water line dropped as soon as the pressure increased to 


4 |b. 


The contractor contended that the air discharged 
should go upward through the water, and would escape 
from the trap as long as the trap was 5 ft. or 6 ft. above 
the pump. This argument did not hold good because 
the air carried slugs of water upward with it and 
this water was trapped by the steady upward flow of 
air in the 1 in. pipe. 
from the air trap, but not enough to free the suction 
line entirely. As the pressure increased, the height of 
the water column increased also, because each pound 
of pressure is equal to 2.3 ft. of water. After the 2 in. 
pipe was installed, the area of the pipe was sufficient to 
allow air to escape without lifting the water column 


Occasionally, some air escaped 


into the trap body. 





tical discharge line A 
was increased to 2 in. 
in order to forestall 
the raising of the 
water by the air trav- 
eling upward, as was 
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Dehumidifying Air with 
Calcium Chloride’ 


By S. B. HEATHT 


Tue object of this paper is to review some of the 
theoretical possibilities of calcium chloride for condi- 
tioning air, as indicated by the physical properties of 
calcium chloride solutions and solid, and then to de- 
scribe the development of equipment built to apply 
these principles. 

The pronounced hygroscopic and deliquescent nature 
of calcium chloride, which enables it to absorb mois- 
ture from the air and produce a solution, is the princi- 
pal property which makes it so effective in dehumidify- 
ing air in houses. The hygroscopic character of calcium 
chloride solid and solutions is best shown in the form 
of a family of curves (Fig. 1) in which temperature is 
plotted against water vapor pressure for various per- 
centages of calcium chloride in solution in water. 

Temperatures in °F. are plotted on the horizontal 
axis and water vapor pressures in millimeters and inch- 
es of mercury on the vertical axis. Each curve repre- 
sents a particular concentration of calcium chloride in 





t Abstracted from a paper presented at the Air Conditioning Confer- 
ence, Case School of Applied Science, Cleveland, March 17-19. Copy- 
right 1932, by Dow Chemical Company. 


7 Research Engineer, Dow Chemical Company, Midland, Mich. 











1.0+ 25 


















Ld 
o 














Vapor Pressure—mm. Hg. 


5+ 


Vapor Pressure — inches of Hy O 


3+ 





ee 











22 \« = eee 7 | | | 
| 





50 60 70 80 90 100 110 
Temperature F. 

Fig. 1. Vapor pressure curves for calcium chloride 

and water 


water. The lower curve represents saturated solutions 
of calcium chloride solid in water, or in other words it 
represents the minimum vapor pressures which are in 
equilibrium with saturated calcium chloride solutions 
at the various temperatures. 

Fig. 2 is the same as Fig. 1, with the addition of the 
percentage of relative humidity lines superimposed on 
it. The relative humidity lines, dotted, show the con- 
dition of air which is in equilibrium with various cal- 
cium chloride solutions at various temperatures. It is 
seen that the percentage calcium chloride and the per- 
centage relative humidity lines are rather closely 
parallel over a considerable temperature range. Thus, 
a 40% calcium chloride solution is in approximate 
equilibrium with 40% relative humidity air throughout 
the temperature range of 55° to 110°. As an example 
of one use of these curves, we may point out that a 
45% calcium chloride solution at 89° is in equilibrium 
with 29% relative humidity air at 89°, and has the 
same water vapor pressure at 89° that pure water has 
at 52°. Thus, by providing sufficient area of interface 
between moist air and 45% calcium chloride solution 
at 89° we can reduce the moisture content of the air 


The best known method of dehu- 
midifying air in connection with the air 
conditioning of buildings is to pass the 
air through a cold water spray, or over 
a cold surface, to reduce the temper- 
ature of the air below the saturation 
point, so that the moisture is eliminated. 

A number of installations have been 
made using some hygroscopic material, 
such as silica gel, for extracting moisture 
from the air. The author here describes 
results which have been obtained in 
experimental work with calcium 
chloride as the dehumidifying agent. 
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Fig. 2. Vapor pressure curves for calcium chloride and 
water and relative humidity curves 


as low as would be possible with cold well water or 
refrigerated water at 52°. 

The heat evolution due to the condensation of mois- 
ture must be removed to keep the temperature of the 
calcium chloride solution from rising. There is a small 
additional heat evolution due to the heat of solution of 
calcium chloride in water. This total heat is generated 
at a sufficiently high temperature level that it may be 
removed from the solution by cooling coils through 
which the house service water is passed. The concen- 
tration and hygroscopic power of the calcium chloride 
solution is maintained by having solid calcium present 
in the solution cycle which dissolves and offsets the 
diluting effect of the water condensed out of the air. 

For the purpose of testing equipment which we have 
built to obtain design data necessary for the construc- 
tion of air conditioning equipment using calcium chlor- 
ide, we have equipped a test room approximately 24 ft. 
x 30 ft. which may be maintained at various summer 
weather conditions. A small insulated room 12 ft. 
square has been built in the center of the large room. 
The unit to be tested is located in the large room and 
delivers conditioned air into the small room. Ducts, 
orifice meters, and dampers are provided for propor- 
tioning the circulating and make-up air so that it is 
possible to deliver air of any desired condition to the 
unit to be tested. The air condition after passing 
through the test unit is measured in the small room. 
The facilities of this test room for testing air condi- 
tioning equipment using calcium chloride are available 
to manufacturers. 

In the pactical application of calcium chloride for 
dehumidifying air, an extended surface for contacting 
the air and calcium chloride solution is required. At 
first glance, it appears that a simple way to get such a 
surface would be to spray the solution as a fine mist 
into the air and then remove the mist from the air with 
eliminators or filters as is done in air washing practice 
using water. If a small amount of water mist should 
pass the eliminators of an air washer using water, it 1s 
not particularly serious, as this mist will be completely 
evaporated on passing over the tempering coils, or on 
being mixed with warmer air. However, if any calcium 





chloride solution in the form of mist passes the spray 
eliminators or filters it will not be vaporized but will 
remain as mist in the air, and a portion of it would 
settle out on objects in the air conditioned room and 
be objectionable. For this reason we are skeptical of 
any methods of home dehumidification in which cal- 
cium chloride solutions are sprayed into the air. How- 
ever, we’are trying out a calcium chloride spray cham- 
ber followed by eliminators and filters of various types, 
but as yet we have no definite results on this equip- 
ment. We prefer to contact the air with an extended 
surface of calcium chloride solution, over which the air 
passes at moderate velocities, probably as high as 500 
f.p.m., in order that no fine mist of calcium chloride 
solution will be introduced into the air. 

For the purpose of obtaining design data we have 
built equipment which we also believe contains the 
elements of proper design for applying calcium chloride 
solutions in conditioning air for homes. This equip- 
ment is shown in Fig. 3. 

The apparatus consists of a metal box which holds 
the calcium chloride solution. The shaft (A) supports 
20 pieces of 36 in. diameter, 16 gauge steel discs (G) 
spaced at 1% in. centers, which are rotated at 5% 
r.p.m. by means of the motor (B) and speed reducer 
(1). These discs are covered with a light turkish towel- 
ing cemented to the steel with sodium silicate solution. 
The discs dip into the calcium chloride solution to a 
depth of 12 in. and carry up a film of solution on their 
surface. The air enters through the duct (C) and passes 
through between the discs and out at (D). The drag 
of the discs on the solution causes a circulation of 
the solution over a baffle and back under it across 
water cooling coils located below the baffle, and 
then back across the top of the baffle. Commercial 
calcium chloride in the form of surface-dried flakes, as 
used in dustproofing roads, is fed in intermittently 
through a covered opening in amount sufficient to cover 
the floor of the box to a depth of approximately 6 in. 
As the solution volume increases, due to condensation 
of moisture, the solution overflows through the over- 
flow pipe (H). 

This machine has been operated in various ways to 





Fig. 3. Equipment used for applying calcium chloride to 
air conditioning in buildings 
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determine design data. The power required to rotate 
the discs at 6 r.p.m. was 280 watts. The overall heat 
transfer coefficient from the solution to the water in 
the cooling coils is 60 B.t.u. per sq. ft. of external coil 
surface per hour per °F. This coefficient is obtained 
with the discs revolving at 6 r.p.m. and with a water 
velocity in the coils of about 4 ft. per second. The heat 
exchange coefficient between the air and the solution 
varies with both the air velocity and the vapor pressure 
difference between the air and the solution. This heat 
transfer coefficient may be calculated in the same way 
in which the heat transfer coefficient from moist air to 
colder water would be calculated.? 

Fig. 4 indicates the method of calculating surface 
areas required to perform a given amount of work. The 
surface areas to be calculated are the wetted solution 
surface required to exchange the heat and moisture 
from air to solution, and the cooling coil surface re- 
quired to exchange the heat from the solution to the 
cooling water. In calculating the moisture exchange 
area required, the log mean vapor pressure difference 
between the air and the calcium chloride solution is 
used in a similar manner to which the log mean tem- 
perature difference is used in a heat transfer calculation. 

The use of revolving discs partially submerged in 
calcium chloride solution has many advantages. The 
discs may be spaced at close centers, say % in., giving 
a very large wetted surface in a relatively small box. 
The rotation of the discs acts as a low head pump to 
circulate the solution over the cooling coils. The film 
of solution on the surface of the discs is changed so 
often that its temperature is probably very close to 
that of the body of the solution. In the calculation of 
the moisture exchange coefficients we used the vapor 
pressure of the solution at the temperature of the solu- 
tion in the box. All of the solution in the box was at 
uniform temperature as nearly as we could measure. 

For the purpose of obtaining a clearer understanding 
of the economics of air conditioning processes employ- 


1 The author’s chart showing the moisture exchange coefficient vs. 
air velocity is not shown here. However, the relationship closely fol- 
lowed the curve K = 0.43V, where K = gr. of water per hr. per sq. ft. 


wetted surface per mm. Hg. vapor pressure difference, and V = air 
velocity in f.p.m. The relationship was shown to hold between V = 100 
and V = 280, with discs at 1% in. centers. 
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Fig. 4. Method of calculating surface areas required 


ing calcium chloride, we have compared the cost of ice 
with the cost of cooling water for removing sensible 
heat from air. We have also compared the cost of ice 
with the cost of calcium chloride plus cooling water for 
removing latent heat from the air. These costs are cal- 
culated on the unit basis of 1000 B.t.u. heat removed 
from the air. 

The premises for these cost estimates are as follows: 


1. Ice delivered into house cooling equipment at 
$4 per ton. Melted ice discarded to sewer at 50° 
water temperature. 

2. 78.5% calcium chloride delivered to dehumid- 
ifier equipment at $34 per ton. Calcium chloride 
solution discarded to sewer at 38% calcium 
chloride. 

3. Cooling water available at 10 cents per 1000 
gal., and a 4° rise in cooling water temperature 
realized before it is run to waste. 


The calculations are as follows: 


Cost of removing 1000 B.t.u. sensible heat from air. 
With Ice 


1000 B.t.u. 
—_———— = 6.17 Ib. ice 
144+ 18 
6.17 lb. ice at $4 per ton (.2 cents per lb.) = 1.234 


eents 


With Cooling Water 


1000 B.t.u. , 
———— == 250 lb. cooling water — 30 gal. 
4° rise 
30 gal. water at 10 cents per 1000 gal. == .30 cents 


Cost of removing 1000 B.t.u. latent heat from air. 


With Ice 


1000 B.t.u. . 
————— = 6.17 Ib. ice 
144 + 18 
6.17 Ib. ice at $4 per ton (.2 cents per Ib.) = 1.234 
cents. 
With 78.5% CaClz and cooling cater 
1000 0.957 lb. water 





1045 B.t.u. — sensible heat at 85° = to be removed. 
0.957 Ib. water 0.90 Ib. 78.5% 


1.065 lb. water removed per Ib. of 78.5% CaCl. required. 
CaCl. used when 38% CaCl, is discarded 





0.90 X 0.785 X 135 B.t.u. per Ib. CaCl, = 95.4 B.t.u. 
heat of solution of CaCl, used. 


1000 B.t.u. from air + 95.4 B.t.u. from CaCl, 





4° rise in cooling water 
== 274 lb. cooling water required = 33 gal. 


Cost per 1000 B.t.u. latent heat removed 


0.90 lb. 78.5% CaCl, at 1.7 cents per Ib. = 1.53 cents 
33 gal. cooling water at 10 cents per 1000 gal. = _-33 cents 
1.86 cents 


With these unit costs as a basis we can compare the 
net costs of cooling and dehumidifying air per 1000 
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Fig. 6. Specific heat of calcium chloride solutions in 
B.t.u. per pound per °F. versus temperature 
for various solution compositions 


B.t.u. of total heat to be removed for two cases where 
the latent heat load amounts to 25% and 50% of the 
total heat load as follows: 


Comparative costs per 1000 B.t.u. total heat removed 
where latent heat amounts to 25% of the total load 
Using Ice 
250 B.t.u. latent heat 
1000 B.t.u. total heat 
750 B.t.u. sensible heat 
1000 B.t.u. total heat 
ORAS Btwn ta eantis ee ndiusdqanac = 1.234 cents 
Using Calcium Chloride and Cooling Water 
250 B.t.u. latent heat 
1000 B.t.u. total heat 
750 B.t.u. sensible heat 


1000 B.t.u. total heat 
FO hitb exe ddacesaeaeenaweaenee: = 0.690 cents 


X 1.234 cents 





= 0.309 cents 





X 1.234 cents = 0.925 cents 





X 1.86 cents = 0.465 cents 





< .30 cents = 0.225 cents 


Comparative costs per 1000 B.t.u. total heat removed 
where latent heat amounts to 50% of the total load 
Using Ice 
500 B.t.u. latent heat 


1000 B.t.u. total heat 
500 B.t.u. sensible heat 


1000 B.t.u. total heat snnieininnbeiinaii 
| POVOTTTT TTT TTC TTT ee = 1.234 cents 
Using Calcium Chloride and Cooling Water 
500 B.t.u. latent heat 





X 1.234 cents = 0.617 cents 





X 1.234 cents = 0.617 cents 








X 1.86 cents = 0.930 cents 
1000 B.t.u. total heat 
500 B.t.u. lat t 
So x< .30 cents = 0.150 cents 
1000 B.t.u. total heat aie 
NOGAE 2.8 ic Sernsceeuoswaesdaeetneeews = 1.080 cents 


These figures may be summarized as follows: 
Cost per 1000 


To Remove B.t.u. removed 


1. Sensible heat, using ice.................000- 1.234 cents 
2. Sensible heat, using cooling water........... 0.300 cents 
3. Latent heat, using ice..............eeee ees 1.234 cents 
4. Latent heat, using 78.5% CaCl., plus 
CGOMNM WHEEE 2. occ. cee icccrwswceseccee 1.860 cents 
25% latent heat 
5. © A Dil is cian wseoa 1.234 cents 
75% sensible heat § "8 *°° 
6 25% latent heat ( using 78.5% CaCl, 
’ 75% sensible heat ( plus cooling water ..... 0.69 cents 
G 50% latent heat Y VWsiligt 166 ...c0 ic ccewcs ws 1.234 cents 


50% sensible heat § 


50% latent heat using 78.5% CaCl, 
50% sensible heat | plus cooling water ...... 1.08 cents 


The conclusions from these comparisons are that it 
is cheaper to remove sensible heat with cooling water 
than it is with ice. It is cheaper to remove latent heat 
with ice than it is with the use of calcium chloride and 
cooling water. It is cheaper to remove heat with cal- 
cium chloride and cooling water than it is with ice 
when the latent heat to be removed amounts to less 
than 50% of the total heat to be removed. By substi- 
tuting actual material costs at particular localities in 
the above calculations the actual cost of cooling and 
dehumidifying may be calculated. 

In localities such as Milwaukee and Chicago, which 
have relatively low summer water temperatures, the 
water and calcium chloride charge will be lower than 
above indicated. It might be pointed out that cooling 
water used in the air conditioning equipment could be 
used to water the lawn and give a credit to the operat- 
ing cost of the unit. 

In regard to materials of construction for dehumidi- 
fying equipment using calcium chloride we would 
recommend mild steel. This is based on plant experi- 
ence in the manufacture of calcium chloride. At one 
point in the process there is a 20 ft. diameter steel surge 
tank which shows but little evidence of corrosion after 
having been in service for 17 years, during which time 
the inside surfaces of it have been exposed to 40% 
calcium chloride solution and air at temperatures above 
110°. As an added protection the interior of the de- 
humidifier box should be sandblasted and painted. 

Up to this point we have been considering the use 
of calcium chloride solutions for dehumidifying air. 
Calcium chloride solutions also offer a simple means of 
regulating the relative humidity of air in winter with- 
out the use of a humidistat. To do this, air is passed 
over a calcium chloride solution which has the proper 
concentration to give the desired relative humidity. The 
volume and concentration of this calcium chloride solu- 
tion is maintained constant, automatically, by the addi- 
tion of service water through a float-controlled valve. 
The service water replaces the water evaporated to the 
air, and the calcium chloride solution limits the per- 
centage saturation of the air with moisture. 
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Fig. 7. Heat of solution of solid forms of calcium 
chloride to infinite dilution at 65°. 





Heating and Ventilating * May, 1932 


43 



























RT AR. - 


4 ee 
scene ll cenaanamgagen eRe NamageatnE te ettatat Mat 





Courtesy Baker Smith & Company 


Fig. 1. Example of ductwork in a New York bank building. All ductwork was later concealed in a hung ceiling. 


Air Conditioning 


By WILLIAM HULL STANGLE 


REALTO E. CHERNET 


Part XIX—Fabrication and Erection of Ductwork 


Wret-r.annep air conditioning plants, even 
though based on painstaking, and at times tedious, cal- 
culations, may be found ineffectual because of careless 
fabrication and erection of the distributing and return 
systems—so-called “common” ductwork. 

Too often an engineer is called out to locate trouble- 
creating objectionable distribution or noise, and finds 
such obvious faults in erection of the iron work as 
seams lapping against the direction of air flow, sizable 
obstructions in the ducts, and faulty elbows, offsets, 
throats, and transformations. All the objections cannot 
be heaped upon the mechanics’ work because the de- 
signing engineer often lays out a scheme without giving 
consideration to such problems as: how ducts and 
equipment can be hung or supported, space conditions, 
and coordination of installation with the various other 
mechanical trades. It is obvious that accurate scale 
drawings are required and such nonsensical tricks as 


*Carrier Engineering Corporation. 





showing a wall or structural steel member slightly out 
of location to accommodate or ease the close fit of a 
piece of equipment, and then trusting to the ingenuity 
of an erection superintendent to fit the apparatus in, 
should not be tolerated. 

Galvanized iron has for many years been the ac- 
cepted material for air ducts and apparatus connec- 
tions in most ventilating or air conditioning work. In 
comparatively recent years the practice of using cop- 
per bearing galvanized iron has increased. Although 
the material cost is slightly higher than for galvanized 
iron, there is a saving in labor because copper bearing 
steel can be more easily worked. 

Where ductwork is continuously subjected to the ele- 
ments, it is common practice to use copper and to 
solder all points to insure against leakage. For exam- 
ple, fresh air intakes and exhausts through roofs, etc., 
are commonly made of copper. 

Occasionally, allegheny metal, duramet, super as- 
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Fig. 2. A section of a typical drawing of ductwork, as made by the consulting engineer 


coloy, and other alloy metals are required to prevent 
corrosion which may be caused by acidic, or similar, 
action. Ducts used, for example, for restaurant or 
cafeteria kitchen ventilation, particularly the exhaust 
systems, are generally constructed of corrosion-resisting 
material, although on many such installations heavy 
gauge black iron is utilized. In some installations 
where corrosion has been experienced, it has been found 
necessary to treat the water being circulated in the sys- 
tem to eliminate the conditions that cause the deteri- 
orating action. Such treatment may be handled auto- 
matically by the addition of suitable equipment. 

In the majority of cases the ductwork is designed or 
laid out by the consulting engineer in cooperation with 
the architect, the size, cross-section, and general loca- 
tion being determined from capacities and load con- 
centrations as well as to meet the requirements and 
limits established by the architect. A typical example 
of such a layout is shown in Fig. 2. 

When the ventilating or air conditioning contract has 


been awarded, together with the other mechanical trade 
contracts, a composite mechanical drawing is usually 
prepared by the mechanical staff of the general con- 
tractor. This drawing correlates all these mechanical 
trades with the structural and architectural features in 
order that the exact location and elevation of all duct- 
work, piping, conduits, structural members, architec- 
tural details, etc., do not conflict in any way. 

During the time of preparation of the composite 
drawings, the ventilating or air conditioning contractor 
is preparing shop drawings which are ultimately ap- 
proved by the architect or engineer. After approval, 
the shop drawings are sent to the sheet metal shop for 
fabrication of ductwork. Fig. 3 is a typical example 
of a sheet metal shop drawing. 

It is essential that all trades involved in the erection 
of a large modern building (inherently a complex prob- 
lem) properly correlate all their work. Experience has 
shown the above described method of preparation of 
composite drawings to be satisfactory. Contracts for 
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Fig. 3. A section of a typical drawing made by the sheet metal shop for its working drawing 
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the mechanical trades should be consummated early in 
the building program to insure proper representation 
of the sub-contractors in order that all difficulties may 
be overcome without penalizing any contractor for ex- 
cess work which might arise in event of conflict. In 
other words, the actual erection must necessarily be a 
give-and-take proposition. Another advantage of such 
procedure is that the owner is assured full cooperation 
from the sub-contractor. 

Since the raw material ordinarily used in duct con- 
struction is galvanized iron, it is essential to have an 
understanding of the required weights or gauges of 
sheets, sizes and shapes of hangers, stiffeners and 
braces, and the stock sizes of each readily available. 

Table 1 gives the gauges of sheet metal commonly 
used in this work, together with thicknesses and unit 
weights. 


TABLE 1 


GAUGES AND WEIGHTS ORDINARILY USED IN DUCT AND 
APPARATUS CONNECTION CONSTRUCTION 


U. S. Standard Sheet Metal Gauge 
Weight, Lb. per Sa. Ft. 


Gauge No. Thickness, In.* Steel Galv. 
§ 0.1685 6.88 7.031 
10 0.1379 5.63 5.781 
12 0.1072 4.38 4.531 
14 0.0766 3.13 3.281 
16 0.0613 2.5 2.656 
18 0.0490 2.00 2.156 
20 0.0368 1.5 1.656 
22 0.0306 1.25 1.406 
24 0.0245 1.000 1.156 
26 0.0184 0.75 0.906 


*Thickness of galvanized sheets approximately 0.004 in. greater. 


Table 2 gives the same information for sheet copper. 


TABLE 2 
WEIGHT AND THICKNESS, COPPER SHEETS ROLLED TO WEIGHT 


Weight per Square Foot Thickness, 
Oz. Lb. In. 
48 3 0.0648 
36 24 0.0486 
28 134 0.0378 
24 1% 0.0324 
16 1 0.0216 


Table 3 gives notes concerning sizes used in air con- 
ditioning and ventilating ductwork and apparatus con- 
nections. 


TABLE 3 
NoTEs 


1. Angle iron stiffeners usually 1% in. X 1% in. X %& in. 
weighing 1.23 Ib. per ft. or 1 in. X 1 in. X \ in. weigh- 
ing 0.80 lb. per ft. 

2. Band iron hangers and stiffeners usually 1 in. X 3/16 in. 
weighing 0.638 lb. per ft. or 14% in. X %& in. weighing 
0.48 lb. per ft. or lin. X % in. weighing 0.425 lb. per ft. 

3. Standard size sheets (30 gauge or heavier, in even 
gauges). Widths 24 in., 26 in., 28 in., 30 in. and 36 in. 
Lengths 72 in., 84 in., 96 in. and 120 in. 

4. Band iron stock lengths 18 ft. and 20 ft. 

5. Angle stock lengths 20 ft. and 25 ft. 


To insure proper strength and to prevent generation 
of unnecessary noise, certain empirical rules have been 
established as a result of long experience, by which the 
proper gauge of metal may be selected for a given sized 
duct and for a given utility. Table 4 applies to many 
practical installations, and has been in use for some 
time by reputable engineers and contractors. 








TABLE 4 
GAUGES OF IRON AND Duct Sizes 
Round Ducts 


Seam—lInches Gauge 
6 to 29 24 
30 to 39 robe 
40 to 49 20 

50 and above 18 


Rectangular Ducts 
Standing Seam (Panel Construction) 
Greatest Dimension, Inches 


Gauge 
up to 34 24 
35 to 48 (1 in. stdg. seam) 22 
49 to 60 (1% in. stdg. seam) 22 
61 to 90 (1% in. stdg. seam) 20 
over 90 18 
Planing Mill and Other Exhaust Systems 
Dia.—Inches Gauge 
up to 8 24 
9 to 14 22 
15 to 20 20 
21 to 30 18 
31 to 39 16 
Pittsburgh Lock or Grooved Seam 
Inches Gauge 
up to 24 24 
25 to 35 22 
over 36* 20 


*Stiffened with angle irons on 4 ft. centers. On 36 in. to 
80 in. wide use 1 in. X 1 in. X % in. angles; on 81 in, to 
120 in. wide use 14 in. X 1% in. X \% in. angles; on ducts 
over 121 in. wide use 1% in. X 1% in. X 3/16 in. angles. 


Specifications on ductwork vary from these tables 
according to the requirements to be met, but the essen- 
tial point to be borne in mind by the engineer is that 
the ductwork must be substantial, economical to con- 
struct, and workmanlike in appearance. 

Tables from which the weight per lineal foot or 
square foot of surface of ducts of various sizes can be 
quickly summated are readily available in several 
places. 

A sheet metal shop may well be likened to an orderly 
tailoring establishment with the sheet metal represent- 
ing the cloth or fabric; the layout man corresponding 
to the cutter; the shop mechanic to the seamster; and 
the erecting mechanics to the fitters, tailors and bushel- 
men. 

Technically, duct and other sheet metal work is the 
development of surfaces representing solids or intersec- 
tions of solids. 

The metal sheet is laid out full size for the surface 
for which it is intended, due allowance being made 
for joints and seams, after which it is cut to the exact 
shape required either by hand shears or power shears, 
depending upon the thickness of the sheet. For heavy 
sheets, or curved cutting, power-driven rotary shears 
are often applied. 

Next, the joints or seams are prepared either by a 
power brake or by hand, depending on conditions. The 
brake is also used for any special beading or creasing 
that may be required. In the better class of work 
where panel construction is used, all sides or surfaces 
are given a “diamond brake.” That is, the sheets are 
slightly bent diagonally both ways as illustrated in 
Fig. 8. Besides giving a neat and trim appearance, this 
type of construction has the added advantage of stabil- 
ity, is less liable to vibration, and can be extended in 
long runs without warping. 
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Fig. 4. Several types of joints and seams in common use in the fabrication and erection of ductwork 
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After preparation of the individual surfaces, they are 
assembled into duct sections by making the joints at 
the edges. The ends of the sections are at the same 
time prepared for field erection. 

There are several types of joints or seams in common 
use in the fabrication and erection of ductwork, the 
chief of which are shown in Fig. 4. 

Detail (a) indicates the construction of a longitudi- 
nal standing seam. ‘The vertical side sheet is given two 
90° brakes over the standing edge of the top sheet, 
peened tight and riveted or button punched as indi- 
cated. 

Detail (b) indicates a lateral standing seam. In this 
construction the end of each section is given a 90° 
brake, the leg of one being longer than the other, prac- 
tically equal to the height of the standing seam. The 
long flange or leg is then bent around the short flange 
to form a 180° socket, and the entire joint is peened 
and riveted. 

Detail (c) indicates the component parts of a longi- 
tudinal Pittsburgh lock joint. The side sheet has the 
edge prepared in the shop brake with the extension 
labeled (x) in position as shown except that the “u” 
pocket is closed due to the pressure of the brake. The 
“u” pocket is then opened up by hand and the top 
sheet bent edge inserted, after which the flange (x) is 
bent over into position (y), as shown in (d). Detail 
(d), therefore, is the finished joint. 

Detail (e) indicates a bar slip type of transverse joint. 
In this construction the section of duct A is inserted 
into the pocket of a slip and section B likewise inserted 
into an adjacent pocket. The whole is then peened 
down and secured with bolts or parker screws. The 
section of the stiffener extending outside the duct may 
be further strengthened by insertion of an angle, as 
shown dotted in (f). 

Details (g) and (h) indicate an S-slip type of trans- 
verse joint. This construction is somewhat similar to 
detail (f), except that the stiffener is peened down to 
produce a flat joint. 

Details (i) and (j) indicate a drive slip type of trans- 
verse joint, wherein the clip or drive slip is driven over 


the ends of the formed edges of the sheets to be joined 
and the whole joint peened flat. 

Detail (k) shows a longitudinal double seam wherein 
the vertical standing seam “x” is bent over into position 
“y”, eliminating the necessity of riveting or buttoning, 
The finished joint is shown in detail (1). 

Details (m) and (n) depict a double seam generally 
used to join flat sheets. The prepared edges of the ad- 
jacent sheets are hooked together and the joint peened 
down. This joint is not effective when in compression. 
The lap is offset, as indicated in the detail of the as- 
sembled joint, to present a smooth surface to the inside 
of the duct. 

Detail (0) shows a lap seam. ‘The side sheet is 
flanged with a 90° brake and the top sheet riveted to 
the flange. This joint may be welded instead of 
riveted. 

Detail (p) shows a riveted butt seam and (q) a 
welded butt seam. 

The lap and butt weld seams are rarely used except 
in the heavier gauge metals. 

The construction of elbows, tees, splitters or Y’s, and 
transitions are accomplished in a manner similar to 
that used in the fabrication of straight runs. The only 
difference in these fittings is in the development of 
their surfaces. 

Most sheet metal contractors maintain well-organized 
shops for the efficient production of sheet metal work 
in order that they may meet competition. The fabrica- 
tion of ductwork in such shops has become necessary 
for urban work because of the usual congestion at the 
site of the larger city building projects. However, it 
has been found advantageous on many installations to 
locate a shop at the site where ample space may be 
available without prohibitive cost. It is also frequently 
found that the raw material (sheets and shapes) can 
be delivered at the site much cheaper than the fabri- 
cated ductwork. In other words, the location of the 
shop is purely a matter of economics. 

After the ductwork is fabricated it must be erected 
in its proper place in the building. It is important that 
the erection superintendent properly schedule the de- 
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livery and distribution of the fabricated material to the 
vatious parts of the building with the least amount of 
handling in order to reduce the handling charges and 
to prevent confusion and needless damage to the fabri- 
cated material. Each member or section should be 
properly labeled and correlated to the erection drawing 
to insure efficiency on the part of the erectors. Only 
the amount of material necessary to keep the erection 
force properly active should be delivered to the site 
to prevent excessive storage losses and congestion. Any 
material stored should be protected against damage. 

Several methods have been employed in the suspen- 
sion of ductwork from the structural arches. A much- 
used method is to pierce the arch (from below, since 
the general contractor rightfully objects to piercing the 
arch from above for structural reasons) and inserting 
suitable hangers. In some instances, expansion or 
toggle bolt hangers are inserted in the bottom of the 
arch, but this particular method is not entirely satis- 
factory in cinder or hollow tile arches. Perhaps a 
better arrangement, where time in layout permits, 
would be to spot hanger locations on the working 
drawings and insert them in conjunction with the form- 
ing of the arch. This practice results in the elimina- 
tion of unnecessary patching, reduces erection costs, 
and makes a workmanlike job. 

Obviously, all ductwork must be erected in its proper 
location. The location of the ductwork horizontally 
is generally determined by reference to a monument 
line established by the surveyor representing the gen- 
eral contractor. These reference lines are usually lo- 
cated several feet inside the building line and generally 
parallel to it. The elevation of the bottom of the duct- 
work is similarly determined from established bench 
marks which are usually located several feet above the 
theoretical finished floor line. Experience has shown 
that the practice of locating these monument lines and 
bench marks as explained above is most convenient to 
all concerned. It is of vital importance that all outlets, 
inlets, access doors, and duct surfaces be accurately 
located because even minor adjustments are costly and 
needless. 

It is equally important that all details, such as 
nozzle openings, dampers, stream-lining of obstructions, 
etc., be as carefully executed as the fabrication and 
erection of ductwork proper. Fig. 5 shows several such 
details. Detail (a) shows an accepted method of form- 


ing of the outlet or inlet opening by the use of an angle 
frame. The register or grille is fastened to this frame 
just prior to the completion of the system, usually after 
the plaster work has been completed. If the grille is of 
unfinished metal, it is erected before painting and is 
painted along with the plaster surfaces. Finished 
grilles are usually applied after the general painting 
has been completed. Often the grilles or registers are 
fastened to a flange on the end of the duct, an angle 
iron frame not being required. 


Detail (b) illustrates a section: through a common 
type of fire-damper. Fire dampers are usually con- 
structed of heavy gauge black iron depending upon 
underwriters’ requirements. The damper leaf is mount- 
ed on a shaft that is set eccentric in the damper box 
to provide unbalanced weight to favor closing the 
damper (by gravity) when the fusible link gives way. 
The fusible link is made of a low melting point alloy 
usually fusing at about 120° F. It should be noted that 
the damper closes in the direction of air flow and that 
there is a spring clip at the bottom of the duct and a 
stop at the top of the duct to prevent a reopening of 
the damper without manual attention. An access door 
should always be provided in the duct on the fusible 
link side of the damper to permit inspection and re- 
newal of the link. 


Detail (c) illustrates the usual type of hand volume 
or by-pass damper. The leaf and spindle are inside the 
duct. One end of the spindle extends through the side 
of the duct and is fitted with a lever which engages a 
quadrant. The damper may be held in any position 
by means of the lock nut, as shown. 

While it is not considered good practice to allow any 
obstruction in a duct, conditions sometimes permit 
hanger rods, small pipes, or the like. In such event, 
the obstruction should be stream-lined, as indicated in 
detail (d). If the obstruction is relatively large it may 
be necessary to increase the cross-sectional area of the 
duct to prevent too great a friction drop in the section. 


Automatic dampers and louvers have been described 
in previous articles. 


An important detail which must always be considered 
is the proper design of the ductwork and connection 
at the apparatus. Ordinarily, a flexible connection is 
made between the fan discharge and the initial duct. 
The material generally used for this flexible connec- 
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Fig. 8 An installation of ductwork in a textile mill. The “diamond brake” can be seen in the large duct overhead 


tion is 10 oz. canvas. It is important that the canvas 
be securely fastened and made tight by sewing to pre- 
vent excessive air leakage. The canvas should not be 
painted. Sometimes a like connection is made on the 
fan inlet. 

The initial ductwork from the fan discharge should 
be designed with a well-tapered transition to the trunk 
line of duct. Where possible the taper should be about 
1 in. per 7 in. of length, as shown in Fig. 6. However, 
it is not always feasible to make such a connection, but 
in any case the ratio of 1 to 5 should be the maximum 
taper. 


For fan inlet connections and heater stack connec- 
tions the same rules are adaptable. 

Where turns are encountered and the space conditions 
are very limited, it may be necessary to utilize square 
elbows or suitable vanes in short radius elbows (Fig. 
7). The radius of the vanes and the distance apart is 
determined by the width of the elbow. Ordinarily, the 
radius varies from 3 in. on small ducts to 5 in. or more 
on large ducts. Splitters and deflectors are used in 
take-offs, Y’s and in large sweep elbows, and are de- 
signed on empirical data which at present is so much 
in variance that no set rules can be given. 





Moscow Fifth in Central Heating 


Moscow stands fifth among all cities in the world 
in centralized heating. The development of the central- 
ized heating system foreseen for the next three years 
will place Moscow in the foremost place in this respect. 

According to a general plan, Moscow’s centralized 
heating system will give, by 1937, 80% of all the heat 
required by that city. At present, it covers only 5% of 
the heating. The centralized heating system is to be 
combined with the city’s power system, as from the 
point of view of technique and cost the combined heat 
and power production is most efficient. 


Only 20% of fuel is being utilized under the present 
method of operation. Under the combined centralized 
heating and power system it will be possible to utilize 
60% of the fuel. 

Coal from the Moscow district is to be used as the 
principal fuel. So far, only 3% of local coal is used in 
the heating of Moscow, 78% of the fuel used is Dones 
coal and oil. The plan provides that 87% of all fuel 
used in Moscow shall consist of Moscow coal. 

Energetic measures are taken to build the equipment 
necessary for a centralized heating system in Moscow. 

—Power. 
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EDITORIALS 


Separation of 
Contracts 


SEPARATION of the mechanical contracts from the 
general building contract is gaining ground in private 
work and is used in some state, municipal and county 
work. Building contracts of the federal government are 
let in accordance with the practice of the government 
department supervising them. For some time, moves 
looking toward making the separation compulsory for 
federal work have been carried on but without tangible 
results. Last month H. R. 9975 was introduced in the 
House by Patrick J. Carley of Brooklyn, N. Y. It 
would compel all government officers charged with the 
duty of preparing specifications to separate the con- 
tracts for heating and piping, electrical work and 
plumbing. The bill was referred to the Committee on 
Public Buildings and Grounds, where it now rests as 
we go to press. 

On April 7 and 8 public hearings were held by the 
committee to permit both the proponents and those 
opposed to the bill to be heard. The first step in se- 
curing passage of the bill is to get a favorable report 
by the committee. The text of the full bill is printed 
elsewhere in this issue. The bill is of vital interest to 
all heating contractors whether directly engaged in 
federal work or not. If the federal work is let through 
separate contracts it will undoubtedly help to popular- 
ize the use of the idea for private and state work. We 
urge our readers to use their influence now by emphat- 
ically calling the attention of their representatives in 
Congress to the importance of this bill and to the de- 
sirable results which would follow its enactment. 


Coordination of the 
Construction Industry 


Tue disastrous slump in the building industry is not 
wholly without its benefits, for its serious effects are 
causing not only government action but private agen- 
cies are also taking notice of it. Among those which 
have interested themselves is the Chamber of Com- 
merce of the United States. One of the major subjects 
to be considered at its May meeting in San Francisco 
is that of means of stabilizing the whole construction 
industry through coordination of effort. 

Silas H. Strawn has summed up the difficulties by 
raising several questions which are so pertinent that 
they will stand repeating. 

“Does the construction industry lack the degree of 
unified control, coordination and precision essential to 
success in the manufacturing industries?” 

“What can be done nationally and locally to over- 
come any such hardships? Is there need for developing 
a combined business judgment on practical procedures 
for the solution of common and basic problems in the 
construction field? If such procedures are agreed upon, 
will they be utilized by contractor, architect, engineer, 


banker, manufacturer of building materials, and 
others?” 

“What will be gained by increased efficiency in the 
construction industry and by prevention of the excesses 
of real estate and building booms and the depressing 
after-effects on employment and property values?” 

This is an excellent outline of the questions. No one 
will deny that they are real. The point is—will the 
discussion lead to any concrete proposal? 

If it even succeeds in clarifying the whole atmosphere 
and bringing the true difficulties into strong relief, 
something will have been accomplished. Certainly, it 
is doubtful if the whole question would be even opened 
for discussion except for the present unpleasant de- 
pression. In that way, at least, the depression is not 
without its bright side. 


The Fuel Situation 


"hae competitive situation among the fuels used for 
building heating continues to be a matter of consider- 
able interest as the several forms continually change 
their relative positions in regard to cost. To engineers 
who must often base their recommendations on the 
probable cost over a period of years, the current charges 
are confusing. Conditions are changing rapidly and 
today’s conclusions may not hold tomorrow. 

Disagreements between the miners and operators in 
the bituminous fields, particularly in Kentucky, In- 
diana, Ohio and Illinois, are an important contributing 
factor to the unsettled condition now existing in that 
industry. The proposed embargo on oil, if passed, may 
be expected to result in somewhat higher prices for fuel 
oil. 

The anthracite interests are having plenty of trouble. 
Preliminary estimates are that the consumption of hard 
coal decreased 35% from 1923 to 1931. The House has 
passed a tariff of $2 per ton on imported anthracite. 
In addition, the government is studying the advisability 
of placing an embargo on Russian anthracite. Competi- 
tion with other fuels, and with imported coal, has re- 
sulted in the price of this commodity being the lowest 
in ten years. One of the largest anthracite producers 
is building a second super-breaker which will further 
eliminate hand labor and result in the production of a 
better fuel. On the other hand, labor troubles are pres- 
ent in the hard coal fields. In this case, the war is ap- 
parently among two factions of the miners, rather than 
between the miners and owners. 

The declining prices of the solid fuels have further 
widened the gap in cost between them and manufac- 
tured gas. However, the expansion of the territories 
served by natural gas is continuing, although at a de- 
clining rate. Manufactured gas utilities may be forced 
to grant further reductions in rates if they are to con- 
tinue to meet severe competition with other fuels. 

In the face of all these changing tendencies and pos- 
sibilities it is a wise man who can attempt to predict 
their relative costs for any reasonably long period. 
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Mr. Hanburger will be glad to answer your prob- 
lems relating to installation and operation of 
heating and ventilating systems, and wherever 
possible will give the reasons for his suggestions. 
Letters will be answered direct to the inquirer 
and in some cases published anonymously. If 
sketches are included they should be clearly 
drawn. Write Mr. Hanburger, HEATING AND 
VENTILATING, 148 Lafayette Street, New York. 


QUESTION 42. In a Bureau of Standards circular, 
“Thermal Insulation of Buildings,” it is stated that 
from 50% to 80% of the heat transfer across air spaces 
of ordinary sizes takes place by radiation, and that if 
the air spaces were bounded by bright metallic sur- 
faces, this transfer by radiation would be greatly di- 
minished. Two questions arise: 

1. How much, if any, decrease in this transfer by 
radiation could be attained by the application of white 
or metallic (aluminum) paint on the interior of the 
sheathing material, the paper bonds of an ordinary 
blanket insulation, or both? Would the saving thus 
obtained justify the expense involved? 

2. How much would this transfer by radiation be re- 
tarded by the use of loose rock z wool insulation which 
completely fills the space? 

Both of these questions are concerned with the air 
space found in ordinary dwellings, between the stud- 


ding. F.C. P. 


ANSWER. While the results of experimental tests 
give sufficient information to enable us to arrive at a 
fairly definite estimation of the radiant heat through 
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Conducted by FRED W. HANBURGER 


the walls of our buildings as constructed at the present 
time, yet the heat of radiation, convection and con- 
duction obeys such widely different laws and varies 
under changing conditions that with the data at hand, 
it is not possible definitely to separate them under con- 
ditions different from those under which the tests were 
made. 

The amount of radiant heat emitted and absorbed 
depends upon the nature of the surfaces, the difference 
in temperature between the two surfaces, and varies in- 
versely as the square of the distances between the 
radiating and absorbing body. 

The first condition is expressed by the Stefan-Boltz- 
mann law in the form 


(or ) ~ (or) 
H=K <a 
100 100 
where K represents the emissive value of a black sur- 
face and whose value is approximately 0.17, and to 
which all other surfaces are referred. 

To arrive at a clearer understanding it is sometimes 
well to use what data we have at hand and attempt to 
separate the radiated heat. 

Fig. 1 shows a section of wall of frame construction. 
The coefficient of transmission, Us, for the hollow sec- 
tion of the wall is 





Ui = — = 0.263 
a ee he +; a + ae 
1.34 4.02 1.10 2.50 1.143 





If the open section were now filled with rock wool with 
a conductivity of 0.28, giving a conductance of 0.09 for 
a thickness of 35% in., the coefficient of conduction, Us, 
through the filled partition will be 


1 
Uc= = 0.09 
1 1 1 


131 + 402° 25 ato tistim 





Returning to the hollow wall, with a U, value of 
0.263 the heat transmitted through 1 sq. ft. of this wall 
with a room temperature of 70° F. and outside tem- 
perature of 0° will be 


70° X 0.263 = 18.41 B.t.u. 


The temperature of the wall surfaces in the room 
must then be 


18.41 


~~ = 56° 





1.34 
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while the temperature of the inner surface of the 


plaster will be 





These and other temperatures are shown in Fig. 1. 

An extensive series of tests was made by E. R. 
Queer, instructor in engineering research, Pennsylvania 
State College, and presented in a paper before the 
AS.H.V.E. to determine the emissivity factor of alumi- 
num foil surface and its variation with the mean tem- 
perature to the space between the hot and cold sur- 
faces. Abstracts of this paper were published in the 
December, 1931, issue of Heatinc anp VENTILATING. 
Many interesting features have been developed by 
Mr. Queer, and I feel sure that a perusal of this paper 
will be of much interest to you. 

In this discussion he applies the Stefan-Boltzmann 
law in the form 


fe4% %\' 
aa) - (ae) | 
where e; and e, are the emissivity factors for the hot 
and cold surfaces. 

Using the above method, and the value of e for plas- 
ter and rough board surface as 93%, the amount of 
heat radiated through the air space of Fig. 1 would be 
12.79 B.t.u., and the amount transmitted by conduction 
and convection would be 18.41 — 12.79 = 5.62 B.t.u. 
giving a ratio of radiant to total heat equal to 70% 
approximately. 

It should here be noted that as the amount of radiated 
heat depends upon the absolute temperatures of the hot 
and cold surfaces, and that these temperatures are de- 
pendent on the conductivity of the material of which 
the sides are composed, so that the per cent of radiated 
heat must vary with the type of construction. 

Painting of the sides of the air space with a bright 
metallic paint will reduce the quantity of radiated heat. 
Taking the relative emissivity of a bright shining sur- 
face as 0.1, and using the same temperatures on the 
surfaces, the amount of radiant heat would then be 
only 0.8 B.t.u., giving a total heat conductance of 


0.172 X a 
—— e; + €, — @, C, 





5.62 + 0.8 = 6.42 B.t.u. 


= == 0.092. This, however, is on 
the assumption that the temperature of the surfaces re- 
mains the same, but with the smaller value of U this 
cannot be the case. There is still a dearth of data in 
this respect. 

In an illustrated lecture by Prof. F. B. Rowley, of 
the University of Minnesota, he showed a reduction 
in the value of U (for a somewhat similar wall to that 
of Fig. 1) from 0.26 to but 0.13 after the interior sur- 
faces had been painted with aluminum paint. This in- 
dicated that the emissivity factor of the aluminum sur- 
face must be considerably greater than 0.1 and that the 
surface temperatures vary greatly under the different 
conditions. 





and a value of U of 





Comparing the results of Professor Rowley’s tests 
with the walls of the air space covered with a shining 
metallic surface and a wall packed with rock wool gives 
a margin of practically 4% in favor of the packed wall. 
Its cost, however, would be greater. Professor Queer 
in his paper shows a still greater saving by means of 
foil screens. 

While a saving of 50% of the heat loss is obtained 
through the wall surfaces, this saving is considerably 
less in a room where the exposed glass and infiltration 
form the major part of the heat loss. In the average 


room the saving effected would possibly range from 
10% to 15%. 


QUESTION 43. I have installed a coil in a heating 
boiler and on two occasions the pipe burst as shown in 
sketch. This happened in the morning. The range boiler 
is copper and the coil and connecting pipes are of brass. 
The coil, at one time, was located at the side of the fire- 
box, and as it did not supply enough hot water in this 
position it was later placed in the center of the firebox. 
I am at a loss as to how to eliminate the possible burst- 
ing of this pipe in the future, and I shall be grateful if 
you can suggest something which may overcome the 


trouble. } ps 
ANSWER. When the Volstead Law came into be- 


ing and a number of people went into contraband 
manufacture we heard of a number of stills bursting. 
This was not due to any inherent defect in the coils or 
boiler, but rather to the operator’s haste in creating 
more steam than the coils could carry away. The re- 
sistance to this flow caused so much pressure that some- 
thing had to give. This is the main cause of the trouble 
in Fig. 2. The 34 in. pipes are rather small to carry 
away the water, as it is heated, by the large coil area. 
This pipe should be larger, and I would recommend a 
size of 1% in. at the least. Another factor that no doubt 
is causing trouble is the air trap in the inverted loop 
caused by dropping the coil lower into the fire box. It 
would be much better to run the pipe as shown by the 
dotted line BC, and eliminate the pipes BF, FE, and 
EC. When this is done there will be no need of the 


air vent at A. 
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Reviews and Summaries of . | . 
Current Papers, Books and Pamphlet 








Proceedings of the Third International 
Conference on Bituminous Coal 
Two-volume set; 6 in. x 9 in.; approximately 800 
pages; cloth binding; illustrated; $15 per set. 


May be obtained through the Carnegie Institute of 
Technology, Pittsburgh, Pa. 


The proceedings are the record of the conference 
and contain the full papers and discussions, totaling 
98. The material represents the latest thoughts on 
bituminous coal technology, especially as regards such 
phases as carbonization, processing and production 
methods. Papers on domestic utilization and on dust 
and smoke abatement are included. 


Safety Codes for the Prevention 

of Dust Explosions 
Bulletin of the United States Bureau of Labor 
Statistics Nc. 562: dated December, 1931; 87 pages; 
6 in. x © in.: illustrated; obtainable from the 


Superintenden* of Documents, Washington, D. C.; 
price 15 cents. 


A compilation of safety codes sponsored by the 
United States Department of Agriculture and the 
National Fire Protection Association, and appreved as 
American Standards, under the procedure of the Ameri- 
can Standards Association. Complete text of safety 
codes covering starch factories, flour and feed mills, 
terminal grain elevators, pulverizing systems for sugar 
and cocoa, spice-grinding plants, wood-flour manufac- 
turing plants, installation of pulverized-fuel plants, coal 
pneumatic cleaning plants, use of insert gas for fire and 
explosion prevention. 


Hoyer-Kreuter Technical Dictionary 


Published in Germany; sole agent in the United 
States, The Industrial Press, 148 Lafayette St., 
New York, N. Y.; sixth edition; three volumes; 
three languages; 734 in. x 11 in.; 2295 pages; 
price, for the three volumes, $55; for two volumes, 
$37.50; for one volume, $19.50. 

The Hoyer-Kreuter Technical Dictionary has been 
published in a new and greatly enlarged edition includ- 
ing 100,000 technical terms, embracing various indus- 
tries, arts, and sciences. This work is in three volumes: 
German-English-French; English-German-French, and 
French-German-English. Volume 1 has the German 
words alphabetically arranged, with definitions follow- 
ing in both English and French; Volume 2 has English 
entry words, with definitions in German and French, 
and Volume 3, French entry words. ‘The technical 
elements of the three languages thus become inter- 
changeable. 

The earlier editions of this dictionary are specialized 


dictionaries limited to distinct fields, whereas this new 
edition is universal in scope and includes about 44,000 
additional terms, covering the newest developments jn 
science and industry. 

This new dictionary will be found valuable by indus- 
trial concerns of all kinds interested in foreign develop- 
ments or trade; export and import houses; research 
workers in laboratories and schools; libraries, ete. 

Dr. Alfred Schlomann, the editor, worked in coopera- 
tion with engineering societies and manufacturers. 


House-Heating, a Reference Book on the 
Application of Gas to House-Heating 


The third and revised edition of this pamphlet 
which, like its predecessors, has been prepared 
under the direction of the Industrial Gas Section 
of the American Gas Association, and edited by 
C. George Segeler; carries the date of January, 
1932. The appearance is unchanged and the size 
9 in. x 11 in. is also preserved; contains 135 pages, 
including a comprehensive index. Obtainable from 
the American Gas Association, 420 Lexington Ave., 
New York; price $1.50. 

The text has been revised and enlarged. Among the 
new material added is that on the estimating of gas re- 
quirements for industrial buildings and for unit heat- 
ers. Tables of degree days are included. as are the 
A.G. A. requirements for the installation of conversion 
burners in house and water heating appliances. The 
chapter on Combustion and Fuels has been revised. 
In the chapter on warm-air heating, some new data on 
selection of furnaces are included, while mention 1s 
made of the important developments in fan-powered 
furnaces. In the chapter on testing and rating, the 
latest requirements for house-heating appliances are 
printed. An important feature is the extension of the 
trouble-shooting material for the field man. Included 
also is a bibliography of some 75 titles. 


Air Conditioning and the 
Comfort of Workers 


Number Five of the Industrial Health Series. 
Paper-covered; 20 pages; 5! in. x 734 in.; illus- 

trated. Published by the Policyholders Service 
Bureau, Metropolitan Life Insurance Company, 

New York. Obtainable by addressing the Bureau. 

The little booklet is a resume of the ideas now cur- 
rent on this subject, and is written in popular style. It 
is brief. well written, and reasonably free of bias and 
propaganda. To the engineer who keeps informed, it 
contains no information not already available. It may 
carry some appeal to the business man to whom It 
seems directed. Liberal use is made of the results of 
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the studies at the Pittsburgh laboratory. Under the 
heading of Conditioned Air, a method of humidifying 
and dehumidifying using a fine water spray is de- 
scribed in terms which might easily lead to the con- 
clusion that this particular method is the only one in 
use. Much the same comment can apply to other pas- 
sages throughout the book, even though on the whole 
st is a fair exposition of the subject. 


District Heating System in Paris 


From “Le Reseau Public de Chauffage de la Com- 
pagnie Parisienne de Chauffage Urbain”, Le Genie 
Civil, 5 Septembre, 1931; 3500 words. 


ABSTRACTED BY A. A. BERESTNEFF 


After the application of district heating systems in 
the United States, Canada and Germany showed that 
a considerable saving can be attained by this system 
as compared with a case of application of an individual 
central heating system with steam produced in each 
house, “La Compagnie Parisienne de Chauffage Urbain” 
got a concession for establishing a district heating sys- 
tem in Paris. 

The work was started in 1929. Up to now only one 
part of the whole program is finished. At the time this 
article was written, the maximum capacity of the cen- 
tral plant was 48,500 Ib. of steam per hr. When the 
plant is completed the maximum capacity will be 
70,500 lb. of steam per hr. The expected length of pipe 
line will be 3900 ft. Steam is produced at 142 lb. per 
sq. in. pressure and 572° F. Before leaving the plant 
the temperature of the steam is reduced to 320° F., 
and the pressure is reduced to the desired point. Dis- 
tribution is accomplished through an 8-in. main, while 
the return line is 2% in. in diameter. Another line 
going in opposite direction for canalization of steam of 
42.7 lb. per sq. in. pressure has a main of 9.85 in. and 
a 3.7 in. return pipe. 

Results obtained during the season 1930-1931 show 
that, compared with the previous individual plants with 
separate service, an economy in heat consumption of 
about 30% was reached. In cases where heating was 


intermittent the economy was sometimes as high as 
60%. 


The Impinger Dust Sampling Apparatus as 
Used by the United States Public Health Service 


By Leonard Greenburg and J. J. Bloomfield 


A paper appearing in the Public Hea!th Reports, 
of March 18, 1932, pages 654-675; includes photo- 
graphs and sketches of apparatus and methods 
of using. Public Health Reports obtainable through 
Superintendent of Documents, Washington, D. C.; 
price 5 cents. 


The paper describes the impinger apparatus and sets 
forth its design and construction features. In the course 
of doing so a good resume of the development of dust 
sampling and analyzing apparatus is given. The oper- 
ating principles of the sugar tube, Palmer, vaseline- 
coated plate, thimble, and pressure drop through filter 
paper types of apparatus, are briefly described. 


Most of the paper is devoted to the impinger ap- 
paratus in which the air to be sampled is drawn through 
a glass tube and impinged at high velocity on a glass 
plate which is kept beneath the surface of the water, 
or other suitable fluid, in the collecting flask. The col- 
lected sample is then analyzed. .The Bureau has de- 
veloped this apparatus to a point where it has become 
useful both in laboratory studies and in the field. Dur- 
ing the course of time electrical, compressed-air and 
hand-power forms have come into being to meet spe- 
cial conditions as they have arisen. The apparatus is 
now in a high state of development. 

Directions for using it and for analyzing the samples 
are given. The Bureau has used it for work involving 
atmospheres varying all the way from very dusty to 
nearly dust-free, as well as in those in which acid mists 
and lead fumes have been studied. The apparatus 
seems to possess the advantage of a high dust-catching 
efficiency over the wide range in which it has been used. 

Some of the results obtained by its use are of interest. 
For instance, during a rainstorm, in the open air, the 
dust count obtained was not only very low but only a 
slight variation was shown between samples. In an- 
alyzing 32 samples of air obtained during certain an- 
thracite coal-mining operations, however, not only was 
the average dust content nearly 800 times as great as 
during the rainstorm, but the maximum was over 
2000 times the maximum observed during the rain- 
storm in the open air. Similar results from other uses 
of the apparatus are tabulated in the paper. 


Heat Emission by Fin Tubes 


From “Versuche ueber die Waermeabgabe von Rip- 
penroehren”, by E. Schmidt and W. Hindenburg, 
Archiv fuer Waermewirtschaft, November, 1931; 
6600 words. 


ABSTRACTED BY A. A. BERESTNEFF 


Results of investigation made in “Machine Labora- 
tory of Technology in Danzig”. The investigation was 
necessary because of data of heat emission of fin tubes 
as previously found differed more than 80% from one 
another, being (as found in Germany) between 0.82 
and 1.54 B.t.u. per sq. ft. per deg. F. per hr. The value 
of 1.13 (in these units) as recommended by German 
“Regulations” may cause an error of about 35%. The 
writers tested 25 kinds of different pipes. The results 
were as follows: 

1. Heat emission depends greatly upon the difference 
between the inside and outside temperatures. With in- 
creasing temperature difference the heat emission in- 
creases more than with direct proportionality. Between 
temperature difference of 36° and 250° F. and at the 
outside temperature of 68° F. the heat emission is pro- 
portional to the difference in 1.25 power. 

2. The relation between heat emission, barometric 
pressure and temperature difference is given by the 
formula 


Qe» = Qa (S + (1 — 8) 1/b/760) (t/80) 


where Q, = heat emission at 144° F. temperature dif- 
ference and one atmosphere pressure; Qi, = heat 
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transmission at temperature difference t and barometric 
pressure b; S represents per cent of radiation (for fin 
tubes estimated at 25%), so that in the above formula 
S = 0.25. The formula is good for most conditions met 
in practice. 

3. The amount of heat emitted per unit of weight of 
tube is a better basis for judgment about different kinds 
of fin tubes than the amount of heat emitted per square 
foot of total area. 

4. The writers doubt whether it would be possible 
to represent heat emission for all kinds of tubes by one 
common formula because heat emission is influenced 
by many factors among which one of great influence is 
the quality of the contact between fin and tube. The 
better the contact is, the higher the amount of heat 
emitted. 

5. The amount of heat emitted by steel fin tubes of 
1.75 in. to 4.42 in. in diameter lies between 54.4 and 
130 B.t.u. per lb. per hr. With decreasing diameter the 
heat emission increases. 

6. The heat emission depends also vpon the intervals 
between the fins. The following table shows this re- 
lation: 


Diameter of Hea‘ i. mitted 
Tube 


Intervals 

(Outside Dia. between the B.t.u. 

of tube body) Fins B.t.u. i. t.u, per sq. ft. per 
Inches Inches per ft. per hr. per ub. per hr. °F. per hr. 
3.03 4.77 1082 115 aoe 
3.03 3.66 1130 102 1.14 
2.98 3.03 1130 95.5 0.985 
These figures are for 212° F. inside the tube and ¢*° F. air. 

From this table the writers conclude that it is incorrec: .» judge 


fin tubes by their heating surface. 


7. The heat emission for cast iron tubes pe~ | nit of 
weight is only one-half of that for steel tubes. 

8. As compared with usual smooth pipes, the © nis- 
sion coefficient (B.t.u. per sq. ft. per °F. per hr.) for 
fin tubes of same diameter is much smaller (about az e- 
half), but the heat emission per unit of weight is con- 
siderably greater, being 1.3 to 2 times as great as for 
smooth pipes. 


Cooling Air by Evaporation of Water 
with Previous Drying by Means of a 
Regenerable Absorber 
From “Ventilateur refrigerant par evaporation 
partielle de l'eau avec absorber regenerable de 


’humidite de l’air,” by M. E. Guarini, Revue Gen- 
eral du Froid, November, 1931; 5000 words. 


ABSTRACTED BY A. A. BERESTNEFF 


It is understood that the effectiveness of air cooling 
by evaporation of recirculated water, with which it is 
in contact, is dependent upon the relative humidity 
of the air, for a given dry bulb temperature. This cool- 
ing effect is increased as the relative humidity is de- 
creased, and approaches zero when the air is near to 
saturation. Therefore, a greater cooling effect may be 
obtained by pre-drying the air, before evaporation 
takes place. 

In this article, apparatus using the above principles 
of drying and cooling is described. A fan forces air 
through two cylinders, having large porous surfaces. 
In the first of these cylinders it comes in contact with 
some drying agent, such as calcium chloride or sulphu- 
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ric acid, which absorbs moisture from it. The air is 
then passed into the cylinder through which the water 
to be cooled is circulated. Evaporation of a part of this 
water cools the remainder of the water, and the evapor- 
ation rate is increased, due to the lowered humidity of 
the air. A pump, shown connected to the fan motor, 
circulates the water through the cooling coil and evap- 
orating cylinder. 

Water is removed from the drying agent in a third 
porous cylinder, into which it is circulated by a pump. 
Before entering the cylinder, it is heated by means of 
a coil, and a stream of air passing through it carries 
away much of the moisture. 


Heat Insulation by Air Spaces 


From “Der Waermeschutz von Luftschichten”, by 
W. Mull and H. Reiher, Beihefte zum Gesundheits- 
Ingenieur, Reihe |, Heft 28; 26 pages. 


ABSTRACTED BY A. A. BERESTNEFF 


Air spaces of thicknesses from about 0.4 in. to 8 in. 
(1 to 20 cm.) were investigated. They were tested in 
horizontal and vertical position and at an angle of 45° 
with the horizontal. The relation between the insulat- 
ing capacity of the air spaces and two other factors, 
namely, (a) temperature difference between cold and 
warm limiting surfaces, and (b) the mean temperature 
of the air spaces, were also investigated. 

Considering two ways in which heat transmission 
through the air space occurs, the writers come to the 
conclusion that while heat transmission by radiation 
can be easily determined with sufficient accuracy by 
means of the Stefan-Boltzmann law, the determination 
of heat transmission by conduction is difficult because 
the process is complicated by convection. The trans- 
mission of heat by these two latter methods combined, 
according to the writers, can be expressed by the 
formula 
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where a is an “apparent” or “equivalent” coefficient of 
heat transmission by conduction and convection ex- 
pressed in B.t.u. per sq. ft. per in. per °F. per hr. The 
coefficient a is not a constant, however, and its value 
depends materially upon many factors, among which 
the thickness of air spaces, b, has a great influence. The 
purpose of the investigation was to find values of a for 
different conditions. Evidently knowing a for any 
particular case we can determine the heat transmitted 
by radiation and Q, and find the total heat transmitted. 
Unfortunately, the form in which the numerical results 
are expressed does not permit presenting them in this 
abstract. 
The conclusions drawn by the writers are: 


1. The insulating capacity of air spaces depends ma- 
terially upon (a) emission coefficient of both sur- 
faces, (b) mean temperature of air space, (c) 
temperature difference, (d) thickness of air space, 
(e) height of spaces (if vertical). 

2. The insulating capacity of air spaces does not in- 
crease infinitely with increase of thickness but it 
approaches a certain maximum value which is in- 
dependent of the thickness. 

3. The insulating capacity of an air space can be 
considerably improved by dividing its thickness, 
so that a space divided in four parts will improve 
in insulating capacity almost four times. 

4. For temperature conditions as they exist inside 
living rooms the best insulation capacity for a 
vertical air space (undivided) will be obtained at 
a thickness of space of about 2 in. (5 cm.). The 
insulating capacity of horizontal spaces (warm 
surface underneath) remains nearly constant for 
all thicknesses between 2 in. and 8 in. (5-20 cm.). 


Heating and Ventilating of Schools 


From: (1) “Die Heizung von Schulgebaeuden.” 
Beiheft zum Gesundheits-Ingenieur, No. 29, 1931, 
by Prof. Chr. Eberle and Dr.-Ing. W. Raiss, and 
(2) “Schullueftungsanlagen”, Beiheft zum Gesund- 
heits-Ingenieur, No. 30, 1931, by Dr.-Ing. W. Reif; 
56 pages. 


ABSTRACTED BY A. A. BERESTNEFF 


According to these two papers, the present German 
standards on heating and ventilating of schools are as 
follows: 

The optimum temperature as recommended by dif- 
ferent authors lies between 64.4° F. and 68° F. At the 
beginning of classes about 4° F. lower temperature 
should be maintained. The optimum value of relative 
humidity of air lies, generally speaking, between 30% 
and 70%. Some authorities, however, do not recom- 
mend the fluctuation of relative humidity in such large 
limits and call for a minimum humidity of 50%. 

As to the amount of fresh air necessary for venti- 
lation, no definite requirements by state regulations are 
mentioned in either of these bulletins. According to 
one authority on the field of heating and ventilation, 


the amount of fresh air necessary is between 9 and 15 
c.f.m. per pupil. 

Concerning the air velocity in the room, it is recom- 
mended that: (1) no cold air comes in direct touch 
with the people in the room, the cold air to be previ- 
ously heated to the temperature of the room; and (2) 
the velocity for entering air to be 100 to 200 ft. per min. 

The following interesting commentary is to be noted: 
In the opinion of some authorities, investigations and 
experiments made with the kata-thermometer up to 
now are not sufficient! to recommend this instrument 
for general use when determining or checking the con- 
ditions of best comfort. Instead, it is considered better 
to use each of the three factors—temperature, humid- 
ity and air motion—separately. 

Heating systems at the schools investigated in the 
Bulletin (1) were: (a) 13 by low pressure steam (b) 
4 by gravity hot water and (c) 2 by a combined hot 
water and oven system. In two cases, gas was used 
as the fuel. 

In Germany, heating effect is sometimes expressed 
by the ratio heat input : heat loss. This value, as 
measured by the writers for the investigated schools, 
was found to be between 1.2 and 2.5. When these 
ratios were obtained, the heat loss was calculated on 
the basis of required optimum temperature (which in 
the case of these investigations was equal to 62.2° F.*). 
Everything above this temperature is considered as a 
loss of heat. 

Another way to calculate the ratio is to consider the 
whole heat loss at any inside temperature as an actual 
loss. In this case, the ratio heat input : heat loss is 
smaller than before since, as a general rule, school- 
rooms are overheated. This ratio is called a “thermal 
heating effect” and the difference between both ratios 
shows to what extent the rooms are overheated. For 
the same schools, the authors found the thermal heat- 
ing effect to be from 1.5 to 1.7, with 1.3 for the gas- 
heated buildings only. Comparing with the value given 
for simple “heating effect” we see that the rooms are 
mostly overheated. 

Results obtained in the Bulletin (2), are of partic- 
ular interest. Various kinds of school ventilating sys- 
tems were investigated, viz.: (1) simple natural venti- 
lation using windows, (2) natural ventilation with 
exhaust ducts, (3) natural ventilation with entering air 
openings under the heating elements, (4) ventilation 
by centrally-heated air with exhaust ducts, (5) ventila- 
tion by simple warm-air system and (6) mechanical 
ventilation with centrifugal fans. 

Mechanical ventilation gave the best results, although 
it did not eliminate all odors and resulted in air dry- 
ness. This latter demerit was, however, the subject of 
complaint by teachers in almost all the investigated 
schools. Especially dry air (h = 32-23%) was ob- 
served in one school with natural ventilation. Another 
complaint was “stagnation” of air in rooms ventilated 
by natural ventilation system without any exhaust 
ducts. 


1The writer means, evidently, in Germany. 

*It is lower than the optimum value given above for the same rea- 
son that we use 65° F. as an average value for day and night time 
when computing the number of degree ‘days. 
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Cooling a Laboratory with Ice 
Eprror, HEATING AND VENTILATING: 

As the article appearing in the 
November, 1931 issue of Heatinc 
AND VENTILATING, describing the 
Boston and Maine Railroad Com- 
pany’s experiments in cooling a rail- 
road coach by means of ice, may 
lead to the consideration of this 
method of cooling for other pur- 
poses, it may be of timely interest 
to point out that the Bell Telephone 
Laboratories have found a similar 
arrangement satisfactory for main- 
taining a test room at constant tem- 
perature. 

This installation was very similar 
to that used by the railroad. The 
ice was kept in a well-insulated ice 
box opening at the top and having 
a capacity of about 700 lb. of bro- 
ken ice. The usual drain outlet in 
the bottom of the box was provided 
with a valve that was normally kept 
closed and an overflow pipe was ar- 
ranged to maintain about one foot 
of water in the box. This water was 
pumped through radiators of the 
copper fin type used for industrial 
steam heating purposes. From these 
radiators the water returned to the 
ice box where it was sprayed over 
the ice. The water was kept at a 
constant level in the ice box, the 
excess from the melting ice passing 
through the overflow pipe to the 
sewer. Due to dirt and sludge that 
accumulates from melting ice, it was 
necessary to include a strainer in the 
circulating system to prevent clog- 
ging of the radiators. 

Three radiators connected in 
series were used, each with an air 
opening of approximately 200 sq. 
in. These were placed in a closed 
box with connection for drainage 
to take care of condensation. The 
air was recirculated through the 
radiators from the room by a duct 
system, which was arranged to ad- 
mit a certain amount of fresh air 
to the room during the laboratory 
working hours. The blower was 
operated continuously, but the op- 
eration of the water pump was 
intermittent under control of a 
thermostat. 





The room, which had a volume 
of approximately 5,800 cu. ft., was 
enclosed with brick and hollow tile 
walls, and had no special heat in- 
sulation other than storm sash at 
two windows having northern ex- 
posure. Also, due to the location of 
the room, it was necessary to place 
all of the equipment inside so that 
the cooling system had to take care 
of the energy dissipated by the %4 
hp. blower motor and the % hp. 
pump motor. In addition, generally 
there were two people at work in 
this room during the day. 

With this system it was possible 
to maintain a constant temperature 
of 70° in the room even during the 
hottest summer days. At such times, 
the ice consumption was approxi- 
mately 3,000 Ib. in 24 hr. The tem- 
perature of the cooling water enter- 
ing the radiators was approximately 
36° and that of the air leaving the 
radiators was approximately 45°. 

The heat required for the room 
when the outside temperature was 
below 70° was furnished by hot 
water radiators under thermostatic 
control, but this part of the system 
was entirely independent of the 
cooling equipment. 

This arrangement has been in 
successful use for over two years. 
However, the installation of a cen- 
tral refrigerating plant early in the 
past summer made possible the use 
of brine cooling coils in the chest 
where the ice was placed formerly. 
When this was done, the level of 
the water was raised to cover the 
coils. 

Where a central refrigerating sys- 
tem is not available, the use of the 
arrangement described above has 
advantages from the standpoint of 
simplicity, low first cost and ease of 
maintenance. Practically the only 
attention required is the addition of 
ice periodically and an occasional 
cleaning of the equipment, both of 
which can be taken care of by un- 
skilled labor. 

J. C. Wricutr 

Member of Technical Staff 
Bell Telephone Laboratories, 
New York, N. Y. 
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Unit Fuel Consumption Hj 
for Certain Cities _ 


Epitor, HEATING AND VENTILATING: 
Your Degree - Day Handbook 
seems to be in error in stating that 
the fuel consumption figures, given 
for conditions when the radiation js 
designed for maintaining 70° jp 
zero weather, should be multiplied 
by a factor greater than unity for 
cities where the designed outside 
temperature is higher than zero 
degrees. It seems to me that in 3 
city where heating systems are de- 
signed to maintain. 70° in, for ex- 
ample, 10° extreme weather, the fig- 
ure given in the Handbook should 
be multiplied by 6/7 and not by 
7/6, as you give. Obviously, a 
southern city will have a lower fuel 
consumption than a northern one. 


C.L. W. 
Charleston, S. C. 


At first glance the figures given in 
the “Handbook” seem to be in error, 
Perhaps the following will explain: 

Assume two buildings exactly 
alike, one in Charleston, the other in 
New York. The latter building is de- 
signed for zero to 70° conditions, 
the Charleston building from 10° 
to 70° conditions. Assume that 
7000 sq. ft. of steam radiation is 
placed in the New York building. 
Then, on the basis of designing for 
temperature, the southern building 
will require 6000 sq. ft. Now as- 
sume that on a certain day the tem- 
perature is 64° in New York, and 
also in Charleston. That day will 
have, consequently, one degree day. 

Assume that this fuel consump- 
tion is 140 lb. of coal (this is a ficti- 
tious figure). The fuel consumption, 
consequently, per degree day is the 
same for both buildings. However, 
the amounts of fuel burned per 
square foot per degree day will dif- 
fer. For the New York building, 
the coal burned per square foot per 
degree day will be 


140 
7000 X 1 





== 0.02 Ib. 


For the Charleston building, the fig- 
ure will be 


140 


————=—ee == ©0555 TD. 
6000 X 1 


Consequently, we find that the 
unit fuel consumption is greater for 
the southern building than the 
northern building. 
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Engineers to be on Equal Basis 
with Architects 


On March 29, Governor Roose- 
velt signed bills passing the com- 
panion legislative measures, amend- 
ing the Architect’s Registration Law 
and the Engineer’s License Law for 
New York State. Both laws have 
been strengthened, in an endeavor 
to eliminate misinterpretation, and 
to facilitate administration. Under 
the revised code, members of both 
professions are placed on an equal 
basis before a client, corporation, 
municipality, or the State, and either 
may accept a commission as princi- 
pal, and retain the other on any 
project covered by the definitions 
set forth in the respective laws. 

Amendment is yet to be made in 
the Multiple Dwelling Act, but it is 
predicted that the discrimination 
embodied in this act will be re- 
moved next year. Legislation to 
establish a code of ethics and prac- 
tice is being advocated. 





Rowley Visits Ontario Chapter 


At the regular meeting of the 
Ontario chapter, A.S.H.V.E., held 
at Toronto, April 13, Barry Watson 
pointed out to the members that 
Toronto’s present building by-laws 
are obsolete, as compared with 
modern practice in construction. 
According to Mr. Watson, a com- 
mittee composed of members of the 
city architectural staff and such or- 
ganizations as the Engineering In- 
stitute of Canada, has been ap- 
pointed to revise these laws, and he 
proposed a motion, which carried, 
providing for an attempt on the 
part of the society to obtain repre- 
sentation on the committee. 

President Rowley and A. V. 
Hutchinson, executive secretary of 
the society, were present, and ad- 
dressed the meeting. 





Hutchinson Tells of A. S.M. E. 

Work on Contaminated Air 

“Engineering Responsibility in the 
Pure Air Problem” was the subject 
of an address delivered by Ely C. 
Hutchinson, editor of Power, and 


chairman of the A.S.M.E. pure air 
committee, to the Providence sec- 
tion of that society, April 5. In his 
discourse, Mr. Hutchinson included 
urban and street dusts and chemical 
fumes, as well as gases of combus- 
tion from stacks, among the sources 
of air contamination. He described 
the efforts of the A.S.M.E. to apply 
engineering methods of research, 
analysis, and evaluation to the 
conflicting evidence that has been 
presented on this subject, in an en- 
deavor to secure uniform, cooper- 
ative and intelligent action. 





Air Flow Discussed at 
Pacific Coast Meeting 


A demonstration and lecture on 
the aeronautics wind tunnel of the 
California Institute of Technology, 
Pasadena, Calif., was presented by 
Arthur L. Klein, assistant professor 
of Aeronautics, at the meeting of the 
Southern California chapter, A. S. 
H. V. E., held April 11 under the 
auspices of the Institute. Raymond 
Ager, also of the engineering faculty 
of the Institute, demonstrated and 
explained the million volt transmis- 
sion equipment in the laboratory. 

About 250 members and guests 
were present. 





Michigan Air Conditioning 
Course Well Attended 


About 75 men attended the short 
course in air conditioning and forced 
air heating given at Michigan State 
College, East Lansing, Mich., March 
22-24. That keen interest in the 
subject exists among the men in the 
industry was evidenced by the fact 
that seven states were represented 
among those enrolled. 





Governor Vetoes School 
Ventilation Bill 


The so-called Mastick bill, pro- 
viding for the elimination of the 
30 c.f.m. requirement in the school 
ventilation law of New York State, 
was vetoed by Governor Franklin 
D. Roosevelt, March 28. The bill, 
which called for the substitution of 


“proper ventilation” as the only re- 
quirement, underwent a similar ex- 
perience last winter. 

The Governor commented on the 
act as follows: 

“T recognize, the desirability of 
changing the present legal require- 
ments which call for 30 cu. ft. of 
pure air every minute per pupil in 
new schools, because since this sta- 
tute was written we know a great 
deal more about ventilation. Never- 
theless, the present bill would sub- 
stitute a mere requirement of ‘prop- 
er ventilation’ and would wholly elim- 
inate the requirement of positive 
facilities, independent of atmos- 
pheric changes, for exhausting foul 
or vitiated air. I am inclined to 
think that some new standard other 
than the vague requirement of ‘prop- 
er ventilation’ should be set up and 
that there should still remain some 
positive requirement for the ex- 
hausting of foul or vitiated air from 
schoolrooms. 

“T hope that during the balance 
of this year the Department of Edu- 
cation and the Department of 
Health can work out a change in 
the law which will meet. this pur- 
pose. In the meantime, it is neces- 
sary to disapprove this bill because 
it might let down the bars too far.” 





British Heating Engineers 
Elect Cooling 


J. W. Cooling was formally in- 
ducted into the office of president 
of the Institute of Heating and Ven- 
tilating Engineers, at the annual 
meeting of that organization, held 
February 10, in London. Mr. Cool- 
ing has been an active member of- 
the council of the Institute since 
1924 and is also an associate mem- 
ber of the Institute of Mechanical 
Engineers. He is the third member 
of the firm of J. Jeffreys and Com- 
pany, Ltd., to become president of 
the Institute. 

In his address, Mr. Cooling touched 
on the subject of radiant heating, 
citing the more complicated calcula- 
tions necessary for its computation, 
as compared to those for convected 
heating. He predicted the wide- 
spread use of radiant heating in the 
future, both in England and Amer- 
ica. Use of low temperature radiant 
heating, to take the chill off the 
room, in conjunction with high tem- 
perature radiation, to be switched 
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on for immediate warming upon 
occupancy, was considered. 

The increased necessity of air 
conditioning, brought about by the 
closing of windows and doors against 
the noise of traffic and industry, 
formed a part of the discourse. Con- 
cluding, Mr. Cooling stressed the 
advisability of constant pursuit of 
technical knowledge, especially by 


the younger men engaged in heating 
and ventilating work, with emphasis 
on the study of advanced physics. 
Unrestrained exchange of ideas 
among engineers was advocated as 
a means of promoting the welfare 
of the industry. 

Committee reports revealed that 
17 associate members and 13 gradu- 
ates had passed the required exam- 
inations for membership. A summer 
meeting will be held at Folkestone, 
England, June 20-22. 





Oil Burner Show and Convention Establishes 
Attendance Record 


Giving a new national significance 
to the oil burner industry, the ninth 
annual oil burner convention and 
show, conducted by the American 
Oil Burner Association, closed in 
Boston April 16, after a week that 
established new attendance records 
for oil burner shows and a record- 
breaking registration in so far as the 
industry itself was concerned. 

The show achieved a new public 
attendance record of more than 
13,000 persons up to Saturday noon, 
and represented only one of the 
highlights of the convention which 
brought out a record dealer attend- 
ance, and names of national signifi- 
cance on the various business and 
entertainment programs. A tremen- 
dous ovation was given J. M. Curley, 
mayor of Boston, at the annual 
banquet on the night of April 14, 
when he told the association that 
Boston’s record of being the clean- 
est city in the country was directly 
tied up with the fact that it was the 
oldest oil burner market in America. 
He pointed out that 140,000 tons of 
coal were replaced in the city insti- 
tutions by the substitution of oil 
burners and declared that the oil 
burners had made the city inde- 
pendent of the coal industry in 
Pennsylvania. “We are largely in- 
debted to you for a clean city,” he 
asserted, “the oil burner solves the 
problem of dust and saves $50,000 
a year to the city in the matter of 
the removal of ashes.” 

Mayor Curley’s statement was in 
response to remarks of toastmaster 
Edward P. Bailey, of the National 
Airoil Burner Company, who report- 
ed that a survey recently made in 
24 principal cities disclosed that 


Boston had the lowest dust count 
per cubic foot. Other persons heard 
from during the course of the week’s 
business sessions included Ralph B. 
Wilson, vice-president of Babson’s 
Statistical Organization; Katharine 
A. Fisher, director of the Good House- 
keeping Institute; R. M. Sherman, 
president of the Silent Glow Oil 
Burner Corporation; Walt S. Good- 
win, New York sales consultant; 
E. V. Walsh, general sales manager 
of the Timken Silent Automatic 
Company; B. K. Breed, commercial 
and industrial sales engineer of the 
Preferred Utilities Company; Wal- 
ter F. Tant; Rudolf Neuburger, 
merchandising consultant of the 
Zapon Company; C. F. Cornelssen, 
manager retail division, May Oil 
Burner Corporation; John H. Mc- 
Ilvaine, president of the McIlvaine 
Burner Corporation; Joseph R. 





Morgan J. Hammers, 
newly elected president, A.O.B.A. 


Murphy, general sales manager of 
Taco Heaters, Incorporated: V; 
cent S. Day, chief engineer, uae 
Lyle Corporation; R. G. Rodiien 
editor, Plumbing and Heating Con 
tractors Trade Journal; Robert Tins- 
man, president, Federal Advertis. 
ing Agency, and Professor L, — 
Seeley, Sheffield Scientific School. 
Yale University. 

Running through the addresses 
Was a note of optimism, together 
with the admonition that industry 
and a full understanding of the com- 
plete markets available would mean 
more than an ordinary measure of 
prosperity for the oil burner busi- 
ness. The immediate and potential 
market was clearly visualized for 
the convention by Mr. Wilson, who 
said there was an immediate market 
in 3,000,000 homes and that the in- 
dustry could count on a normal ex- 
pansion of demand of at least 200,- 
000 homes a year. 

In addition to receiving the an- 
nual report from Walter F. Tant, 
retiring president of the association, 
the directorate took a vigorous stand 
against federal extravagance and 
demanded that every effort be made 
in Washington to cut down expendi- 
tures. In dealing with this aspect 
of its business, the board reaffirmed 
its vigorous objections to the excise 
oil tax. 

The board also received a pro- 
gram of trade practices for the in- 
dustry and set up an advertising 
code, the purpose of which is to 
raise the standard of advertising 
through the elimination of unethical 
and disparaging copy and through 
positive statements rather than neg- 
ative, to sell the industry as a 
stable, responsible, fully-established 
industry. Mr. Tant, in his annual 
report to the board, revealed the 
many activities of the association 
during the past year and reported 
that the dealer division membership 
increased from 144 to 2383 members 
and that the individual division 
membership had increased from 9 
to 49 members. 

Morgan J. Hammers, vice-presi- 
dent and general manager of the 
Petroleum Heat and Power Com- 
pany, was elected president, suc- 
ceeding Walter F. Tant. The ex- 
ecutive committee elected includes 
Morgan J. Hammers, Haldeman 
Finnie of the Timken Silent Auto- 
matic Company; E. M. Fleischmann 


hool, 
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May Oil Burner Corporation; 
=a Smith of the Cleveland Steel 
Products Corporation, and R. M. 
Sherman of the Silent Glow Oil 
Burner Corporation. Of the fore- 
going the following were named 
vice-presidents of the association: 
Messrs. Finnie, Smith, and Sher- 
man. R. S. Bohn of the Preferred 
Utilities Manufacturing Company, 
who was named chairman of the 
dealer division succeeding Lionel L. 
Jacobs, also was named vice-presi- 
dent, as was J. H. Hirsch of the 
Automatic Burner Corporation. To 
fill vacancies on the board of direc- 
tors from the manufacturers’ divi- 
sion, the following two men were 
elected: Robert Hoffman, president 
of the York Oil Burner Company, 
and J. A. Lattner, secretary-treas- 
urer of the Century Engineering 
Corporation. To fill vacancies from 
the dealer division, the following 
were elected to the directorate: 
George Steele, Automatic Utilities 
Inc., and John W. Scott, Buckley 
and Scott Utilities Company. 

Mr. Tant was elected a life-time 
honorary member of the American 
Oil Burner Association. 





House Bill Proposed to Separate 
Heating on Federal Projects 


Hearings on the Carley bill, 
(H. R. 9975) pertaining to con- 
tracts for erection and alteration of 
public buildings, were held before 
the House Committee on Public 
Buildings and Grounds, April 7 and 
8. The bill requires that every 
Federal agency, in projecting work 
involving the expenditure of and in 
excess of $1000 for installation of 
plumbing and fitting, steam and hot 
water heating, and electrical equip- 
ment, shall make separate plans and 
award separate contracts for the 
work. Representatives of the Elec- 
trical Guild of North America, Heat- 
ing and Piping Contractors National 
Association, and National Associa- 
tion of Master Plumbers, presented 
arguments in favor of the bill at the 
hearing. 

Among the benefits to both the 
Government and the industries in- 
volved, cited by the proponents of 
the bill, were: elimination of the 
brokerage fees charged by the gen- 
eral contractor on the installation 
of mechanical equipment; improved 
quality of work, resulting from the 


Government dealing directly with 
the contractor responsible for the 
mechanical equipment, and _ the 
award of contracts to specialists 
competent to install complicated 
equipment, and simplification of the 
credit problems of the industries, by 
substituting the Government’s credit 
for that of the general contractor. 
The bill, in its present wording, fol- 
lows: 


Be it enacted by the Senate and 
House of Representatives of the 
United States of America in Con- 
gress assembled, that every depart- 
ment or board, bureau, commission, 
body, or person charged with the 
duty of preparing plans, specifica- 
tions, and blueprints for the erec- 
tion, alteration, or repair of any 
building in any State or Territory 
or in the District of Columbia, by 
the United States, and every officer 
or person designated by such de- 
partment, or board, or bureau, or 
commission, or body to act for it 
and in its stead, and charged with 
the duty of preparing such plans, 
specifications, and blueprints, which 
shall provide for the installation of 
plumbing and gas fitting and all 
work kindred thereto, or of the 
steam and hot water heating, ven- 
tilating apparatus, steam - power 
plant and all work kindred thereto, 
or the electrical equipment and all 
work kindred thereto, shall, when 
the entire cost of the erection, alter- 
ation, or repair of the plumbing and 
gas fitting and all work kindred 
thereto, or the steam and hot 
water heating, ventilating apparatus, 
steam-power plant and all work 
kindred thereto, or the electrical 
equipment and all work kindred 
thereto, is to exceed the sum of 
$1,000, hereafter prepare separate 
plans, specifications, and blueprints 
for each of the following branches 
or classes of the work to be per- 
formed: 


First. Plumbing and gas fitting, 
and all work kindred thereto; 


Second. Steam and hot water heat- 
ing, ventilating apparatus, steam- 
power plant, and work kindred 
thereto; and 


Third. Electrical equipment, and 
all work kindred thereto. 

Such plans, specifications, and 
blueprints must be so prepared and 
drawn as to permit separate and in- 
dependent proposals and bids upon 
each of the branches or classes of 
work in the three above subdi- 
visions. 


Sec. 2. That every department, or 
board, or bureau, or commission, or 
body, or person charged with the 
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duty of awarding or entering into 
contracts for the erection, alteration, 
or repair of any building in any 
State or Territory or in the District 
of Columbia, by the United States, 
and every officer or person designat- 
ed by such department or board, or 
bureau, or commission, or body to 
act for it and in its stead, and 
charged with the duty and duly em- 
powered to award and enter into 
such contracts, which shall provide 
for the installation of plumbing and 
gas fitting and all work kindred 
thereto, or the steam and hot 
water heating, ventilating apparatus, 
steam-power plant, and all work 
kindred thereto, or the electrical 
equipment and all work kindred 
thereto, shall, when the entire cost 
of the erection, alteration, or repair 
of the plumbing and gas fitting and 
all work kindred thereto, or the 
steam and hot water heating, ven- 
tilating apparatus, steam - power 
plant, and all work kindred thereto, 
is to exceed the sum of $1,000, here- 
after award the respective work 
specified in the subdivisions men- 
tioned in section one hereof sepa- 
rately to responsible and reliable in- 


dividuals, firms, or corporations. 


Sec. 3. That all Acts and parts of 
Acts in conflict with the provisions 
of this Act are hereby repealed. 


Sec.4. That this Act shall take 
effect and be in force days af- 
ter the date of its enactment. 








Empire State Contractors Urged 
to Support Carley Bill 


Concentration on merchandising, 
in an effort to promote both mod- 
ernization and new contract work, 
and support for the Carley bill, pro- 
viding for the separation of mechan- 
ical equipment awards from general 
contracts on public works construc- 
tion, were advocated at the thirty- 
seventh annual meeting of the Heat- 
ing and Piping Contractors New 
York State Association, held in New 
York, April 4. 

S. Lewis Land, educational direc- 
tor of the association, stated that 
remodeling offers the most practical 
field for heating contractors to ex- 
ploit in seeking business. He sug- 
gested that contractors maintain a 
contact with fuel companies to ob- 
tain the names of homeowners who 
are complaining about difficulties 
with their heating. 
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Renewed efforts to obtain a law 
requiring that heating contractors 
be registered was urged by William 
E. Taylor, in spite of the defeat of 
the measure in the last session of 
the state legislature due to faulty 
wording. In advocating support of 
the Carley bill, W. J. Olvany, pres- 
ident of the association, cited the 
success of a like measure, separating 
mechanical contracts from the gen- 
eral contracts in state, county, and 
municipal work in New York State. 

E. W. Tompkins, Albany, N. Y., 
was elected president of the associa- 
tion, and other officers chosen were: 
vice-president, E. H. Johnston, New 
York; secretary-treasurer, Raymond 
Niles, Albany; recording secretary, 
Emerson J. Leary, Buffalo; direc- 
tors, W. J. Olvany, New York; T. 
X. Donovan, Syracuse; Edward B. 
Folley, Binghampton; John W. 
Hickey, Olean; Paul W. Schneider, 
Utica; and Martin W. Utz, Roches- 
ter. 





Trailers Supply Steam Heat to 
Electric Railroad Cars 


For supplying steam for heating 
passenger cars in trains hauled by 
electric locomotives between Grand 
Central and Harmon, where no pro- 
vision is made for accomplishing 
this in the electric locomotive, or 
where that provision is inadequate, 
the New York Central Railroad has 
recently placed in service eight 
trailers carrying oil-fired heating 


boilers. By connecting one of these 
trailers to the locomotive, the rail- 
road can use freight locomotives for 
passenger service, and also make 
possible the heating of longer trains 
than can be supplied by the pas- 
senger engines. 

Trailers carry only heating ap- 
paratus, are 30 ft. long, and weigh 
50 tons. They have a capacity of 
215 gal. of fuel oil, and 1200 gal. of 
water, and will supply sufficient 
steam at 155 lb. pressure to heat 22 
cars. 





War Department Is Govern- 
ment’s Chief Fuel User 


According to an information cir- 
cular distributed by the Department 
of Commerce, Bureau of Mines, the 
Federal Government consumed dur- 
ing the fiscal year of 1930, 3,025,279 
tons of bituminous coal; 156,384 
tons of anthracite; 8,456,377 gal. of 
furnace oil; 16,238,145 bbl. of fuel 
oil, and 2,918,214,000 cu. ft. of na- 
tural and manufactured gas, the 
majority of which can be allocated 
to the functions of the War and 
Navy Departments. This does not 
include relatively small quantities of 
coke, wood, kerosene, charcoal, and 
other items on the Government's 
fuel bill for that period. 

Chief users of anthracite were the 
War Department, Treasury Depart- 
ment, and Veterans’ Administration. 
The War, Navy, and Commerce De- 
partments were the most important 
users of bituminous coal, in the 
order named. Most of the furnace 
oil was consumed by the War De- 





Portable boiler room for steam heating passenger trains in New York suburban 
territory. Photo by Ewing Galloway. 


partment, with the Post Office and 
Treasury Departments next in the 
amount used. Fuel oil was used 
chiefly in the ships of the Shippin 
Board, and the War and Navy De 
partments. The War Department 
consumed 67% of the total gas 
burned by the Government. 





Power Boilers and Heating 
Discussed at Philadelphia 


An illustrated lecture, “The De. 
sign of Power Boilers and Their 
Application to Heating Systems,” 
was brought to the Philadelphia 
chapter, A.S.H.V.E., at its regular 
meeting, April 14, by George Bach, 
of the Union Iron Works, Erie, Pa, 
Preceding Mr. Bach’s talk, a film 
on the subject of “The Manufacture 
of Fire Brick and Refractories,” 
prepared by the Harbison-Walker 
Refractory Company, was exhib- 
ited. 





Furnace Manufacturers to Hold 
Convention May 18-19 


Discussions of costs and credits 
by manufacturers; of research, by 
Professors Willard and Kratz of the 
University of Illinois; of gas heat- 
ing, by Professor Leckie of Purdue 
University, and other important 
papers will feature the May conven- 
tion of the National Warm Air 
Heating Association to be held at 
the Deshler-Wallick Hotel, Colum- 
bus, Ohio, May 18-19. 


The program follows: 


May 18 


10 a.m.—Observations, I. L. Jones, 
president. The Present Problems 
and Future Opportunities of Our 
Industry, A. W. Wrieden, Hol- 
land, Mich. Credits—Manufac- 
turer and Heating Contractor, L. 
B. Murphy, Cincinnati, Ohio. 
Costs and Selling Expenses for 
the Manufacturer and Dealer, W. 


L. Rybolt, Ashland, Ohio. 


2 p.m.—Research Advisory Com- 
mittee Report, F. G. Sedgwick, 
chairman. Presentation of Recent 
Developments from Our Research 
Work, A. C. Willard, professor of 
heating and ventilation, Univer- 
sity of Illinois; A. P. Kratz, re- 
search professor of mechanical 
engineering; S. Konzo, research 
assistant. 
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7 p.m.—Buffet Supper and Smoker, 
Crystal Ballroom, Deshler-Wal- 
lick Hotel. 


May 19 

9:30 a.m.—Air Pollution and Its 
Relation to Community Health, 
H. C. Murphy, Louisville, Ky. 
The Use of Gaseous Fuels in 
Home Heating, R. B. Leckie, 
professor gas engineering, Purdue 
University. Keeping Cool, F. 
Paul Anderson, Dean, College of 
Engineering, University of Ken- 
tucky. The Opportunity for Suc- 
cessful Dealer Activities, B. L. 
Schwartz, Pittsburgh, Pa. 


1:30 p.m.—Reports of Officers and 
Committees: Code, Trade Rela- 
tions, Membership, Public Infor- 
mation, Credit, Traffic, and other 
committees. New and Unfinished 
Business. 





New Jersey Gas Men Publish 
Heating Manual 


At the annual convention of the 
New Jersey Gas Association, held in 
Newark, N. J., March 30, H. P. 
Morehouse. chairman, industrial and 
house-heating committee, reviewed 
the “Engineering Handbook for 
Building Heating by Gas,”* recently 
published. ‘The book is intended to 
simplify the engineering aspect of 
the sales problem, having all of the 
technical data which the _ house- 
heating engineer might need as- 
sembled in one volume, sufficiently 
compact to fit into the salesman’s 
pocket for use in the field. 





Ice Industry Prepares to 
Exploit Comfort Cooling 


Widespread interest throughout 
the ice industry in the application 
of ice to air conditioning and com- 
fort cooling, is evidenced by the at- 
tention accorded the subject in the 
form of addresses and _ technical 
papers delivered at conventions of 
the industry in several sections of 
the country. Indications point to a 
concentration of effort on the part 
of ice manufacturers and dealers to 
develop this field during the coming 
season. 

R. H. Beck, Seattle, Wash., pre- 
sented a paper at the thirteenth 
annual convention of the Northwest 





*To be abstracted in HEATING AND VEN- 
TILATING next month. 


Association of Ice Industries, held 
in Victoria, B. C., February 22-23, 
entitled “Air Conditioning with Ice 
—What It Means to the Ice Indus- 
try,’ in which he described the 
kinds of equipment usually used for 
this purpose. Mr. Beck stressed the 
importance of correct insulation in 
the plant, and advocated the air 
washer type of cooler, as superior 
to the dry coil variety. He concluded 
with a comparison, from the eco- 
nomic standpoint, of ice versus me- 
chanical refrigeration for this pur- 
pose. Mr. Beck’s discourse was 
followed by a discussion of the com- 
mercial aspect of the case, by F. L. 
Croteau of Spokane, Wash. 

At the Mountain States Associa- 
tion’s convention, Salt Lake City, 
Utah, February 18-20, H. L. Froese, 
manager of the Denver branch of 
the York Ice Machinery Corpora- 
tion, delivered a non-technical ad- 
dress on space and comfort cooling, 
in which he urged ice dealers to get 
into the field while it is a new one. 

D. M. Leslie, Salina, Kans., talked 
on “Space Cooling in Small Shops 
and Offices” at the convention of the 
Indiana Association, held at Indian- 
apolis, February 24-25. Mr. Leslie 
advocated the financial support of 
the National Association for re- 
search work on the problem in its 
technical department. 

Members of the Pennsylvania Ice 
Producers’ Association, at its four- 
teenth annual meeting, held in 
Philadelphia, March 16-17, heard 
an address by T. J. Atkins of the 
Carrier-York Corporation, on the 
subject of “Cooperation and Service 
from the Air Conditioning Engineer.” 
He described the research work car- 
ried on by his organization, and de- 
scribed the development of the use 
of ice on a large scale in air condi- 
tioning. 

The subject was likewise taken 
up and studied at meetings of the 
New England Association, and the 
newly-organized Iowa Association. 





Research Residence Activities 


Outlined for 1932 


A program of research activities, 
to include investigations into all 
phases of forced air heating, has 
been announced by the University 
of Illlnois, Urbana, Ill., and the Na- 
tional Warm Air Heating Associa- 
tion. 
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Air filters will be studied, the sys- 
tem being operated first with no 
filters, to determine the static pres- 
sure loss, then with clean filters and, 
finally, with dust-laden filters, to de- 
termine the drop in head resulting 
from resistance to flow. The amount 
of resistance caused by the installa- 
tion of an air washer, installed in 
the bonnet of the system, and the 
degree of humidification obtainable, 
will also be investigated. 

Overall house - heating efficiency 
and fuel consumption of the furnace 
will be obtained under actual op- 
erating conditions. The perform- 
ance characteristics of the furnace, 
and distribution of air temperatures 
in the furnace bonnet, are to be de- 
termined for continuous operation 
for various bonnet heights and ar- 
rangements of baffling in the furnace 
casing. Different sizes of the pres- 
ent type of furnace will be tested, 
in an attempt to establish some sim- 
ple basis by which the minimum 
size of furnace required for forced 
air heating may be determined. 
Similar tests, to be conducted on 
steel furnaces, have been recom- 
mended. 

Ducts and registers will be studied 
as directed in the outline of pro- 
cedure, and the individual duct sys- 
tem will be investigated at the com- 
pletion of the present work on the 
trunk duct system. Maximum tip 
speed and outlet velocity for blow- 
ers to obtain freedom from notice- 
able air noise will be determined. 

Methods for elimination of strat- 
ification are to be studied, with a 
view to selection and location of 
control equipment. Work on sum- 
mer cooling is to be started this 
summer. Tests on heating loads in 
individual rooms, insulation materi- 
als and methods, and a study of 
plans and layouts for forced air 
equipment and installation, are un- 
der consideration. 





Central Supply Foresees 
Improvement in Industry 


A note of optimism was struck 
at the meeting of the Central 
Supply Association, held in Chicago, 
April 6-7, when several of the 
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News of the Month 


industry’s leading executives ex- 
pressed opinions that the heating 
and plumbing industry will, in the 
not distant future, come out of the 
slump. None of them 


anticipate an immediate SUC ee 


Bid Thine Own Braziers 


increase in business, but 
they do believe that the 
worst of the depression 
is over, and that the 
application of sound 
business methods, com- 
bined with intelligent 
and aggressive sales ef- 
forts, is the surest way 
of hastening improve- 
ment. 

Speakers were con- 
fined to leaders in the 
plumbing and _ heating 
industry, who are more 
familiar with the spe- 
cific problems of that 
business. W. E. Price, 
Knanp Supply Co.. 
Muncie, Ind., described 
a campaign carried out 
successfully in Muncie, 
to stimulate activity in 
the building industry in 
that city. Mr. Price 
emphas:zed the neces- 
sity for cooperation be- 
tween the 
branches 
struction 


various 
of the con- 
industry to 
successfully carry out 
such a plan. 

A report on “The 
Strength of the Trade 
Practice Rules” was 
rendered by E. I. Leigh- 
ton, Leighton Supply 
Co., Fort Dodge, Iowa, 
in which he _ outlined 
various revisions since 
their approval by the 
Federal Trade Commis- 
sion in 1929. 
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Campaign for Home 
Remodeling Extended 


Home modernizing campaigns in 
operation in 92 cities and contem- 
plated in 142 others will result in 
expenditure of about $25,000,000 
for labor and materials by the end 
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of June, according to information 
made available by the committee 
on reconditioning, remodeling, and 
modernizing of the Department of 
Commerce, Washington, D. C. The 
function of the committee is to assist 
homeowners, local organizations, and 


By Ab El Pilauf 


V V AZIR, the brazier maker, and El Ther Mal, who 


also made braziers, were seated before the bazaar of 


Wazir. 


“Effendi, thou hast been summoned to quote 
Haroun the camel trader on the braziers for his new 
maternity tent for camels?” Wazir questioned, fixing 
his beady black eyes on El Ther Mal, who seemed ill 
at ease. 

“Yea, I have received such summons,” answered 
El Ther Mal, hesitatingly. 

“Dost thou think that thou canst build braziers that 
will help a pup camel to health and strength?” asked 
Wazir, smilingly. “Thou knowest thy reputation,— 
that thy braziers are but cans upon four legs that 
smoke offensively, and smell like unto a heap of offal.” 

“Mine enemies hast well nigh ruined me with this 
slander,” said El Ther Mal, miserably. 

Wazir regarded him with compassion. “I have a 
plan that shalt put shekels in thy purse.” 

El Ther Mal brightened with interest. “In my purse 
didst thou say? What plot hast thou, that wilt put 
specie in my clutches?” 

“Listen closely,” said Wazir. “Thou wilt quote 
Haroun on the braziers. Mayhap thy bid wilt be low, 
but it wilt avail thee not. 
Haroun wilt show me thy 
bid, and I shalt take this job 
at thy price. Now, here is my 
scheme. I shalt give Haroun 
my bid, with a profit in it for 
me and also a cut for thee. 
Then, I shalt give thee a bid 
that thou shalt give Haroun, 
that shalt be higher than 
mine. In this manner thou 
getest something, whilst thy 
way thou getest nothing.” 


ST 


all persons or groups interested in 
home improvement by means of 
educational activities. 

A home inspection list, which out- 
lines a method of checking up on 
possible improvements, has been 
prepared, and periodic inspection is 
suggested as a means of offsetting 


depreciation, improving appearan 

d . at . ce, 
and increasing the value of homes 
Campaigns of outstanding success 
have been carried on in My 
Ind., Pawtucket, R. I., and Gr 
boro, N. C. 


Nie, 
eens- 





New Dehumidifying 
Compound 
Discovered 


A chemical compound, 
said to have properties 
which make it valuable 
as a dehumidifier in air 
conditioning processes, 
has been developed in 
the metallurgical labor- 
atory of the Peoples 
Gas Light & Coke Co,, 
Chicago, under the su- 
pervision of Robert G. 
Guthrie, chief metal- 
lurgist, and Dr. Oscar 
J. Wilbor, research 
chemist. ‘The material 
has been named lamisi- 
lite by its discoverers, 
because of its laminat- 
ed structure and sili- 
ceous nature. 

Lamisilite can be pro- 
duced at low cost, and 
a small amount of it is 
as effective as much 
larger amounts of the 
materials now in use, it 
is claimed, which makes 
possible a reduction in 
size of the apparatus. 
The actual composition 
of the compound has 
not been revealed. 

Air from the rooms 
is drawn first through a 
spray of water, where 
dust and odors are re- 
moved, and then passed 
over a bed of lamisilite, 
from which it is deliv- 
ered cool, dry, and 
odorless. After it has 
become saturated, the 
material is dried out by the appli- 
cation of heat from a gas flame. 
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House Subcommittee Acts 
Favorably on Home Loan Bill 


A subcommittee of the committee 
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on banking in the House of Repre- 
sentatives agreed on April 19, by a 
vote of 4 to 1, to report favorably 
to the full committee on the Luce 
pill (H. R. 7620) authorizing an ap- 
propriation of $150,000,000 to create 
Federal home loan funds, and to 
provide for their super- 
vision. Representative 
Reilly, chairman of the 
subcommittee investi- 
gating the matter, said 
he would ask for im- 
mediate consideration 
of the measure by the 
full committee, and 
would also seek to have 
the bill brought before 
the House for action as 
soon as possible. 

Initial capitalization 
of $150,000,000 would 
be distributed among 
12 banks, one in each 
of the Federal Reserve 
districts, and the banks 
themselves would be re- 
quired to raise a cor- 
responding sum. Pro- 
ponents of the bill be- 
lieve that its successful 
passage would stimu- 
late building. A com- 
panion bill before the 
Senate banking com- 
mittee has not been 
acted upon. 





Air Conditioned 
Sleeping Car Trains 
Inaugurated in East 


With the placing in 
service on April 21 of 
air conditioned equip- 
ment on the National 
Limited, a through 
sleeping car train op- 
erating between New 
York, Washington, Cin- 
cinnati, Louisville, and 
St. Louis, the Baltimore 
and Ohio Railroad won 
a race it has been stag- 
ing with the Chesapeake 
and Ohio Railroad. A few days 
later, on April 24, the C. & O. put 
the George Washington, similarly 
equipped, into service between, or 
connecting with, the same points. 

These are the first long distance 
trains in the east to carry air con- 
ditioned Pullman sleeping cars, and 
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observation and lounge cars. During 
the past summer, the Santa Fe Chief 
carried air conditioned cars, and the 
B. & O. had about 40 such cars in 
service between New York and 
Washington. Railroad men predict 
that about 200 air conditioned cars 
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News of the Month 


presented by H. J. Schweim, chief 
engineer of the Gypsum Association, 
at the April meeting of the Illinois 
chapter, A.S.H.V.E., in Chicago, 

April 11. M. A. Smith, 





“Selah!” said El Ther Mal, admiringly. “Truly thy : 
skull containeth something other than scrambled : 
camel-radish.” 


El Ther Mal returned to his own bazaar and re- 
joiced with his offspring. “At last,” quoth he, “I have 
learned a way to beat this racket.” And he gloated 
avariciously at the thought of the shekels soon to 
fall in his lap. 


Presently, a messenger brought him a parchment 
from Wazir, on which was writ the bid of El Ther Mal 
on the braziers to Haroun. 


Putting on his oldest garment, he went to Haroun 
and said: “Here is the bid on thy braziers, as thou 
requested. I have slit my profit, forsooth, because I 
must have this job that my brood may eat.” And pull- 
ing a long visage, he stood, supplicating. 

“Go thy way in peace and expectation,” said 
Haroun, “and I shalt do my stuff, that thou may 
have this contract.” 


El Ther Mal departed, his face wreathed in a 
broad grin. 

At sundown of the third day he sought Wazir, and 
found him at the wailing place, caressing his brow pi 
with a rock and moaning. When El Ther Mal asked 
him for the cut that was coming to him, Wazir groaned. 

“A descendant of a viper hath betrayed me. Mak 
Troob, the charcoal burner, hath rode his ass in haste 
to the tent of Haroun one hour before the bids closed, 
and hath sold him a 
lot of second-hand 
braziers.” 

Then El Ther Mal 
joined Wazir at the 
wailing place, and 
grabbing a larger—- 
rock, he socked his 
skull,vigorously, cry- 
ing, “Never again!” 












engineering sales man- 
ager, United States 
Gypsum Company, also 
addressed the meeting, 
his subject being “Archi- 
tectural Acoustics and 
the Isolation of Machin- 
ery Noises from Struc- 
tures.” 

A discussion of the 
Hartford loop connec- 
tion by R. E. Hattis, 
consulting engineer, 
Chicago, and exhibition 
of four reels of motion 
pictures entitled “From 
Coal to Electricity” 
were included in the 
program. 

A resolution in mem- 
ory of George H. Kirk, 
prominent heating con- 
tractor of Chicago, and 
William B. Crawford, 
combustion engineer, 
Seneca Petroleum Com- 
both of whom 
died during the month, 
was read into the min- 
utes of the society. 








Tenney Describes 
Water System in 
Skyscraper 


A lecture describing 
the hot water convec- 
tion heating system in 
the new 63-story Cities 
Service Building, New 
York, was presented to 
the New York chapter, 
A.S.H.V.E., at the regu- 
lar meeting on April 18, 
by T. S. Tenney, of 
Tenney & Ohms, con- 








will be put into operation this 
summer. 





House Insulation Discussed 
Before Illinois Chapter 


A paper discussing the latest de- 
velopments in house insulation was 


sulting engineers. 

The talk was illustrated with 
slides, showing the installation lay- 
out. Mr. Tenney outlined the ad- 
vantages of hot water heating for 
this kind of construction, and his 
audience responded with a number 
of questions in the discussion that 
followed. 
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Louis T. M. Ralston, consulting 
engineer was elected president of 
the chapter for the coming year. 





President Rowley Visits 
Chapters During April 


Prof. F. B. Rowley, president of 
the A.S.H.V.E., made his official 
visit to the Pittsburgh chapter April 
11, the Western New York chapter, 
Buffalo, April 12, and the Ontario 
chapter, Toronto, April 13. April 
14-15 he visited the Michigan chap- 
ters at Detroit and Grand Rapids. 
Members of the committee on re- 
search, and the council of the so- 
ciety assembled in Pittsburgh April 
8-9. 





Heating Demand Increases 


in March 


Although the total degree days 
for the heating season from Septem- 
ber 1 to March 31 remain far below 
the total for that period in normal 
years, unusually severe weather 
during March, especially in the cen- 
tral states, brought the degree days 
for that month considerably above 
the normal figure. Tabulated below 
are the number of degree days up 
to the end of March, for this sea- 
son, compared with the normal for 
the corresponding period, in five 
cities. ‘The amount by which the 
degree days for March, 1932 ex- 
ceeded the normal, expressed in per 
cent, is also shown. 

At New York and Boston, the 
temperature for March averaged 
close to normal, but the hourly 
mean temperature, for 24 hours, was 
6° colder than that for January. 
The barometer was higher than nor- 
mal during the warm weather of 
January, but during March it was 
0.28 in. below normal, which is close 
to the record low. This made March 
the windiest month in 62 years in 
New York. 





Jean Borotra (left), managing direc- 
tor, Cie D’Applications Techniques, 
reported to be the largest oil burner 
manufacturer in France (C.A.T. burn- 


er), recently arrived in New York. 
Before his connection with the oil 
burner industry, M. Borotra was known 
as one of the four tennis musketeers 
of France, and was a member of the 
French Davis cup team. He is shown 
above with Irene Bordoni, French 
actress, during a recent International 
Doubles Championship. While in New 
York, M. Borotra lost his title in the 
National Indoor Tennis Tournament, 
held in March. Photo by International 
Newsreel. 





In the interior, the coldest weather 
of the winter obtained, the depar- 
ture from normal at Chicago, St. 
Louis, and Pittsburgh averaging 
23° below the daily normal for the 
eight days March 6-14. 





Michigan Ice Dealers Discuss 
Comfort Conditioning 


At its fifteenth annual convention, 
held in Detroit, March 22-23, the 
Michigan Ice Industries Association 
heard a paper entitled “Comfort 
Cooling and Its Possibilities” by 
A. G. Loeffel, Detroit City Service 
Company, who illustrated his dis- 
course with lantern slides, showing 


charts and results of tests of me 
chanical and ice equipment. : 

Mr. Loeffel urged that salesmen 
of ice comfort cooling apparatus 
simplify their presentations of the 
facts and theory of the problem to 
the prospective buyers as much as 
possible, as the public will more 
readily accept plain statements that 
it can understand. 

In a brief talk following Mr. Loef- 
fel’s discussion, George Steers, Kala- 
mazoo Ice and Fuel Company, 
pointed out that comfort cooling ji 
more a merchandising problem than 
a technical one. 

Sterling S. Sanford, Detroit Edj- 
son Company, spoke on “What the 
Power Company Thinks of Comfort 
Ccoling,” in which he outlined the 
potential market in the surrounding 
territory. He also described re- 
search and investigations carried on 
by his company along these lines, 
and of the publicity it has given the 
various types of comfort cooling 
equipment. 





Bulletin on Fireplaces Issued 
by Committee of Ten 


Educational Bulletin No. 2, de- 
voted to fireplace construction, has 
been issued by the Committee of 
Ten, Coal and Heating Industries, 
Chicago, Ill. Theory of correct con- 
struction is discussed in four pages 
of text, and a page of illustrations 
is included. Copies may be obtained 
from the Committee of Ten at 10 
cents each. 





Consulting Engineers Urged 
to Register 


Engineers’ registration laws are 
at present in effect in 28 states, in 
which are located over 80% of the 
engineers of this country, and all 
professional engineers are strongly 
advised, in their own interests, to 
enroll for registration as soon as 
possible, according to an announce- 
ment from D. B. Steinman, pres- 
ident, National Council of State 
Boards of Engineering Examiners. 


DEGREE DAYS—SEPTEMBER TO MARCH—FIvE CITIES 


Over 35,000 engineers have already 


Degree Days Degree Days ° ‘ ‘ . 

September 1 to September 1 to Per Cent Per Cent been registered, including 10,000 ben 

March 31 March 31 ‘ — year ; SS New York, and 6000 in California. 

this season normal year elow norma March. 1932 . " 

New York .......... 3753 4707 20.2 3.2 Enforcement measures have al 
BOSON: cwciccckesions 4367 5230 16.5 — ready been put into operation, and 
Pittsburgh .......... 3922 4734 p ly 23.1 men have been arrested, tried, and 
(CRECABO «. ..2s dee cces 4467 5518 19.1 18.9 £ aap th i; - 
a eee 3287 4309 23.7 23.0 fined for practicing without license. 
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The courts have ruled that a con- 
tract for engineering services 1s In- 
valid if the party undertaking to 
furnish such services 1s not regis- 
tered, and the courts have repeat- 
edly dismissed actions for collection 
of “fees by unlicensed engineers. 
There is a case on record of a man- 
slaughter conviction, resulting from 
a fatality when a structure failed 
that had been designed by a man 
without license to practice. 





Labor Survey on Program of 
Contractors’ Convention 


Due to the recent and pending 
wage adjustments, a survey of labor 
conditions in the industry will as- 
sume particular importance among 
the features on the program of the 
forty-third annual convention of the 
Heating and Piping Contractors 
National Association, to be held in 
Detroit, Mich., May 16-18. 

This survey, made semi-annually 
by the association, together with the 
third survey of the heating industry, 
to be presented by Joseph C. Fitts, 
national secretary, is expected to 
give a comprehensive cross-section 
of operating conditions in the heat- 
ing field. 

Convention headquarters will be 
at the Book-Cadillac Hotel, where 
sessions will be held. Entertain- 
ment for both the delegates and 
women have been planned. ‘The 
program follows: 


May 16 
9 am.—Registration of Delegates 
and Guests. Board of Directors 
Meeting—Founders Room. Asso- 
ciation Managers’ and Secretaries’ 
Conference. 


2 p.m.—Address of Welcome, Hon. 
Frank Murphy, Mayor of De- 
troit. Welcome to Detroit, George 
Freyn, chairman of Detroit con- 
vention committee. President’s 
Address, Ray L. Spitzley. Report 
of Treasurer, J. Lawrence De- 
Neille. Report of National Head- 
quarters, Joseph C. Fitts, secre- 
tary. Report of Educational De- 
partment, S. Lewis Land, educa- 
tinal director. Report of Creden- 
tial Committee. Report of Mem- 
bership Committee, J. Lawrence 
DeNeille, chairman. Address — 
The Outlook for Business, Col. 
James L. Walsh, vice-president, 
Guardian Detroit Union Group. 


ees 


May 17 


9 a.m.—Papers by Secretaries of 
Local Associations. Discussion of 
Papers. Report of Committee on 
Standards, Richard A. Wolff, 
chairman. Report of Sub-Com- 
mittee on Boiler Output, Harry 
M. Hart, chairman. Air Condi- 
tioning, Walter L. Fleisher. Re- 
port of Committee on Certified 
Heating, C. P. Finke, chairman. 
Report of Committee on Welding, 
John H. Zink, chairman. 


2 p.m.—Report of Committee on 
Separation of Contracts, Robert 
D. Williams, chairman. Report 
of Committee on Trade Promo- 
tion, Walter Klie, chairman. Third 
Annual Survey of the Heating 
Industry, Joseph C. Fitts, secre- 
tary. 

7 p.m.—Dinner Dance. 


May 18 


9 a.m.—Report of Convention Com- 
mittees. Election of Officers. 
Unfinished Business. New Busi- 
ness. 





Southern Gas Men to Discuss 
Air Conditioning 


Included in the tentative program 
planned for the annual convention 
of the Southern Gas Association, to 
be held in New Orleans, May 3-5, 
are presentations of several papers 
on heating and air conditioning. At 
the first session of the technical sec- 
tion, a paper on “Burner Conver- 
sions” will be presented by C. L. 
Naire, of the New Orleans Public 
Service Company. 

“Securing the House - Heating 
Load” is the title of a discussion to 
be led by J. F. Orr, of the United 
Gas Public Service Co., Houston, 
Tex., at the technical session. A 
paper on “Promoting Central Plant 
Heating” will be read by C. P. Bal- 
sam, of the Washington Gas Light 
Co., Washington, D. C., and E. D. 
Milener, of the American Gas As- 
sociation, New York, N. Y., will 
speak on “What Air Conditioning 
Will Mean to the Gas Industry,” at 
a meeting of the industrial section. 





Discuss Heating and 
Ventilating of Aircraft 
Factory 


Cost of heating the Western Air- 
craft Company’s plant will be about 


News of the Month 


$7900 per year, according to John F. 
Tobin, chairman and one-man com- 
mittee on heating and ventilating 
for the junior division of the West- 
ern Society of Engineers, before 
whom he discussed the subject, 
March 14, in Chicago. 

Oil will be the fuel used, and the 
cost will be somewhat cheaper than 
if coal were burned. Location of the 
heating plant has been changed 
from the basement of the office 
building to the ground level at the 
east central section of the factory, 
eliminating excavation work for the 
heating, and leaving the oil tank the 
only underground unit of the sys- 
tem. 





Mechanics’ Lien Act May 
Be Amended 


Elimination of difficulties in re- 
ceiving payments by contractors, 
suppliers of materials, and others 
engaged in construction operations, 
is expected to result from the adop- 
tion by the States of a uniform me- 
chanics’ lien act, a revised draft of 
which has just been completed by 
a committee in collaboration with 
the Department of Commerce. Adop- 
tion of the act, the committee be- 
lieves, will tend to improve credit 
conditions in the building industry, 
and will provide an equitable bal- 
ance between the burdens to be as- 
sumed and the benefits to be de- 
rived by persons affected. Following 
are the salient features of the re- 
vised uniform mechanics’ lien act: 

When the owner observes pro- 
cedure that is set out in the act, 
liens against his property are limit- 
ed to the contract price. By the 
terms of the act, liens are effective 
from the time the building project 
is commenced. Provision is made 


for the giving of informal notices by 


lienors to inform the owner of un- 
paid accounts, and the making of 
payments by the owner is regulated. 

The act provides penalties for the 
misapplication of funds intended for 
construction purposes. 

As a preliminary to instituting ac- 
tion to recover a lien debt, a formal 
claim of lien would be filed for pub- 
lic record within three months after 
the final performance of services by 





Heating and Ventilating ® May, 1932 


67 


coreeeeeneasy 
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the lienor and the form of this notice 
is set out. Action to enforce the lien 
may be begun within one year from 
the filing of this notice. 

The priority of liens among them- 
selves and in relation to other forms 
of encumbrance is designated. 

The act also provides for the 
taking of a bond from the contrac- 
tor by the owner which would be 
conditioned for the payment of all 
lien claims. The method of enforc- 
ing claims under such a bond is 
prescribed. 

Original preparation of the act 
was in the hands of a committee 
appointed by President Hoover 
while Secretary of Commerce in 
1925, at the request of the National 
Association of Builders’ Exchange, 
and is representative of all the in- 
terests involved. Stewart A. Jellett, 
Philadelphia, Pa., former president, 
Heating and Piping Contractors 
National Association, is serving on 
the special committee, appointed by 
the National Conference of Com- 
missioners on Uniform State Laws, 
cooperating with it. The conference 
gave its approval to the act at its 
annual meeting in September, 1931, 
and this body and the American Bar 
Association will take their final ac- 
tion on the draft at their annual 
meetings in 1932. 

Copies of the revised draft in 
printed form may be_ purchased 
from the secretary of the commit- 
tee, Dan H. Wheeler, Bureau of 
Standards, Washington, D. C. Single 
copies are available at 10 cents per 
copy, and a schedule of reduced 

prices applies on quantity lots in ex- 
cess of 25 copies. 





Loree Is Author of Book 
on Anthracite 


Leonor P. Loree, president of the 
Delaware & Hudson Railroad, is the 
author of a new book, “The Story 
of Anthracite,” published by The 
Hudson Coal Company, of which 
Mr. Loree is also president. 

The book contains nineteen chap- 
etrs and a glossary, and traces the 
geology, geography, and develop- 
ment of the anthracite industry. 
Particularly interesting are the 
chapters devoted to the part played 





by the mines in developing the 
canals and railroads of Pennsylva- 
nia. Methods of mining, prepara- 
tion of the fuel for the market, man- 
agement, and relations of the op- 
erators with the miners, are dis- 
cussed in a non-technical way. 





COMING EVENTS 


MAY 9-11, 1932. Annual Meeting of 
the Natural Gas Department, Ameri- 
can Gas Association, to be held in 
Tulsa, Okla. Headquarters at the 
Mayo Hotel. 

MAY 9-11, 1932. National Pipe and 
Supplies Association Convention, to 
be held in Pittsburgh, Pa. Headquar- 
ters at the William Penn Hotel. 

MAY 16-18, 1932. Forty-Third Annual 
Convention of the Heating and Pip- 
ing Contractors’ National Associa- 
tion, to be held in Detroit, Mich. 
Headquarters at the Book-Cadillac 
Hotel. 

MAY 18-19, 1932. National Warm Air 
Heating Association Convention, to 
be held in Columbus, Ohio. Head- 
quarters at the Deshler- Wallick 
Hotel. 

MAY 23-25, 1932. Annual Convention 
of the American Boiler Manufactur- 
ers Association, to be held in White 
Sulphur Springs, W. Va. Headquar- 
ters at the Greenbrier Hotel. 

JUNE 6-10, 1932. Twenty-Fifth Annual 
Convention and Exposition of the 
National Association of Building 
Owners and Managers, to be held in 
Chicago. Headquarters at the Drake 
Hotel. 

JUNE 14-17, 1932. Annual Convention 
of the National District Heating 
Association, to be held in Pitts- 
burgh, Pa. Headquarters at the 
William Penn Hotel. 

JUNE 20-23, 1932. Fiftieth Annual Con- 
vention and Exhibit of the National 
Association of Master Plumbers, at 
Madison Square Garden, New York. 

JUNE 27-29, 1932. Semi-annual Meet- 
ing of the American Society of Heat- 
ing and Ventilating Engineers, to be 
held in Milwaukee, Wis. Headquar- 
ters at the Hotel Pfister. 

JUNE 27-JULY 1, 1932. Semi-annual 
Meeting of the American Society of 
Mechanical Engineers, to be held in 
Bigwin, Canada. 





New Division of A. G. A. 
Embodies Gas-Fired 
House-Heating 


A new division of the manufac- 
turers’ section, American Gas Asso- 
ciation, to be known as the gas- 
fired boiler and furnace division, has 
been formed. Automatically includ- 
ed in the membership of the new 
division are the members of the ex- 
isting Gas Heating Boiler and Fur- 
nace Association, as well as all of 
the membership who were not be- 
fore identified with that association, 


















































































but who were members of th 
A.G.A. Its membership will : 
brace those interested in all t 
of gas-fired house-heating equipment 
used below the foundation. The new 
arrangement will put the resources 
and services of both organizations at 
the disposal of the members. 

J. E. Kinner is the chairman of 
the new division, E. A. Jones will 
serve as vice-chairman, and the 
secretary will be F. W. Herendeen, 
A meeting of the new division has 
been called for May 17, a day be- 
fore the opening of the National 
Warm Air Heating Association con- 
vention, at the Deshler-Wallick 
Hotel, Columbus, Ohio. 

Announcement of another new 
branch, to be known as the gas- 
fired steam radiator division, is ex- 
pected in the near future. 


em- 
Ypes 





Charles L. Edgar 


Charles L. Edgar, 71, president 
and general manager of the Edison 
Electric Illuminating Company of 
Boston since 1900, died April 14, 
of pneumonia, in Atlantic City, 
N. J., where he had been resting 
after a slight illness. 

Born in Griggstown, N. J., Mr. 
Edgar graduated from Rutgers Col- 
lege in 1882, starting his business 
career as a constructing engineer 
with the Edison Electric Light Com- 
pany of New York. 

At the twenty-second annual 
meeting of the National District 
Heating Association, held in Boston 
during June, 1931, Mr. Edgar made 
the opening speech, welcoming the 
delegates to that city. 





Eben MacBurney Byers 


E. M. Byers, 51, chairman of 
A. M. Byers Co., Pittsburgh, Pa., 
manufacturers of wrought iron pipe, 
died March 31, in New York, from 
what was reported to be radium 
poisoning. 





C. H. Dutcher 


C. H. Dutcher, for over ten years 
associated with Kieley & Mueller, 
Inc., New York, in the capacity of 
sales engineer and manager, died on 
March 23, after an illness of sev- 
eral months. 





68 


May, 1932 ® Heating and Ventilating 














New Equipment 











Electrol Richardson Boiler- 
Burner Unit 


Electrol Incorporated, 170 Dor- 
cas St., St. Louis, Mo., exhibited to 
the public for the first time at the 
Boston oil burner show, the Electrol 
Richardson oil-burning unit, a com- 
bination of boiler and burner de- 
signed expressly to operate in con- 
junction. The equipment may be 
adapted to either steam or hot water 
heating systems, and is most com- 
pact in arrangement. 

Richardson & Boynton Co., New 
York, N. Y., is manufacturing the 
boiler, which is of the steel fire tube 
type, mounted horizontally, and 
smilar to the Scotch marine con- 
struction. It consists of two shells, 
the outer being 24% in. in diam- 
eter, and the inner, placed eccen- 
tric to the outer, and called the 
boiler proper, of 20% in. diameter, 
and 48 in. in length. The distance 
between the shells at the bottom is 
¥ in., leaving a space of 3% in. at 
the top. A central tube, or combus- 
tion chamber, 12 in. in diameter, 
traverses the inner shell, and this 
is surrounded by 57 fire tubes of 
1% in. outside diameter. The outer 
shell forms a preheating jacket and 
steam space. 





Electrol Richardson oil burning unit installation 


Two outlets at the top of the 
boiler proper provide for the pas- 
sage of steam into the outer shell, 
tending to equalize the pressure in 
both compartments, and allowing 
the warm feed water to pass into 
the inner shell through the lower 
ports. A cast iron drum, having 
four pipe connections to the feed 
water shell, is sealed into the smoke 
box at the rear of the boiler. An 
indirect heater, with two outlets for 
domestic hot water supply is located 
within the drum. 

Standard Electrol parts are used 
in the burner, located beneath the 
boiler, and arranged for compact- 
ness. A pressure atomizing nozzle 
is used, and the combustion air is 
given a rotary motion by vanes be- 
fore it is mixed with the oil spray. 
Cool air is passed continuously over 
the nozzle, both during operation 
and during shut-down periods. to 
cool the burner. A_ high-tension 
constant arc provides for ignition, 
and regulating valves maintain con- 
stant oil pressure. 

A fan, located at the back end of 
the boiler, creates an induced draft. 
making operation independent of 
the draft and chimney conditions. 
As the oil is sprayed into the com- 


bustion chamber under pressure, it 
immediately comes into contact with 
the rotating air, where combustion 
takes place. Heat is re-radiated 
from the refractory lining the com- 
bustion chamber, to the combusti- 
ble mixture. so that combustion is 
complete by the time the gas enters 
the flue tubes at the end of the 
boiler. Products of combustion are 
then passed to the front of the boiler 
through the 37 upper tubes, and re- 
turned to the rear through the 20 
lower tubes, where the fan delivers 
them to the stack. 





Oil burner seen through side door 


A rectangular shell, insulated with 
acoustical material to reduce me- 
chanical and combustior noises, en- 
closes the unit. The case is blue 
enamel, with nickel-plated corner 
rails. Doors in the side permit in- 
spection and adjustment of the me- 
chanical parts of the burner, and a 
third door in the front of the boiler 
provides access to the firing head. 





Front open, showing eccentric shells 
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Air for combustion is admitted 
through ports in the side doors, and 
cools the motor before entering the 
air register. 

Units are manufactured in three 
sizes, having capacities of approx- 
imately 600, 1500, and 4000 sq. ft. 
of equivalent direct steam radiation. 
Over-all dimensions of the unit dis- 
played at the Boston show are: 
height, 28 in.; width, 31 in.; length, 
6% feet. 





Johnston Deep Waterleg 
Boiler 


Johnston Brothers, Inc., Ferrys- 
burg, Mich., are manufacturing a 
low-pressure, welded steel heating 
boiler in which special attention has 
been given to the design and con- 
struction of waterlegs. These have 
been widened, to reduce the possi- 
bility of steam locking and conse- 
quent burning. ‘The boiler is in- 
tended for stoker firing, and to this 
end has a high crown sheet, to pro- 
vide large combustion space. Ca- 
pacities range from 4000 sq. ft. to 
35,000 sq. ft. of steam radiation. 





Dulrae Panel Heating 


An English concern, the Dulrae 
Manufacturing Company, has intro- 
duced a system of ceiling panel 
warming, which makes use of heat- 
ing apparatus applied to the ceiling 
in the same manner as wallpaper. 

It consists of thin sheets of insu- 
lating material, through which elec- 
tric heating elements are run. An 
automatic control switches the 
power on and off automatically, to 
maintain a uniform temperature in 
the space being warmed. It is 
claimed that the principal fire offices 
have approved the device, and that 
it has been passed by the board of 
trade and Lloyd’s for use aboard 
ship. The application by means of 
paste is said to have no harmful ef- 
fects on the panels, and it is imper- 
vious to moisture and oil paint. 





Detroit Humidity Control 
Equipment 
Detroit Lubricator Co., Detroit, 
Mich., is marketing a humidity con- 
trol, designated the No. 697 Genu- 
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Detroit humidistat 


ine Detroit humidistat. The instru- 
ment is designed primarily for resi- 
dence use, and may be applied either 
for opening and closing a water sup- 
ply to the spray pan, or other evap- 
orating device of a humidifier, or 
for starting and stopping electric- 
ally - operated humidifying equip- 
ment. 

A humidity responsive element, 
made of seasoned wood, actuates a 
contact device, equipped with a per- 
manent magnet which closes the cir- 
cuit as the relative humidity in the 
vicinity of the instrument is reduced, 
and breaks it as the moisture is in- 
creased. An adjustment wheel at 
the bottom of the instrument makes 
possible the selection of any desired 
degree of relative humidity within a 
range of from 20% to 50%. The 
differential of operation will depend 





Solenoid valve 


upon” the air movement and the 
rapidity of moisture change. but 
reasonable closeness of control is 
claimed. : 

For starting and stopping the flow 
of water, the humidistat is used in 
conjunction with the No. 683-\W 
Detroit solenoid valve, which is in- 
serted into the water supply line. 
The valve has a port opening of 
3/32 in., and will operate at a water 
pressure as high as 125 lb. A low 
voltage coil opens the valve when 
the circuit is closed, and the valve 
closes immediately the circuit js 
broken. A transformer is used to 
step the line voltage down to 20 
volts. 

When used to start and stop elec- 
trical appliances, the humidistat is 
used with a rclay-transformer com- 
bination, thus making it possible 
for the low voltage instrument to 
control a high voltage circuit. 

Instrument is 6 in. in height, 1% 
in. wide, and projects from the wall 
1% in. In appearance, it closely re- 
sembles the conventional wall ther- 
mostat. 





Silent Glow Oil Burner for 
Apartment Houses 


The Silent Glow Oil Burner 
Corp., Hartford, Conn., is market- 
ing the Model G oil burner, de- 
signed primarily for apartment 
houses and larger homes. The 
burner is equipped with a % hp. 
repulsion induction motor and a 
Sirroco type blower. 





Teeple Motorized Gas Valves 
L. R. Teeple Co., Portland, Ore., 


has placed on the market a line of 
motorized gas valves for gas heat- 
ing systems. 

Two types of valves are manu- 
factured. Type S, the smaller of 
these, controls the flow of gas only. 
It is designed for use on water heat- 
ers, room heaters, and small fur- 
naces, where auxiliary equipment is 
unnecessary. It operates on the open 
circuit principle, and uses no power 
except during the actual time of 
opening and closing. 

A larger valve, type D, is equipped 
for the control of conversion burn- 
ers, large furnaces, and small boil- 
ers. A damper arm for primary air 
doors, and a mercury-tube type 
switch for control of furnace fans 
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or other auxiliary equipment are 
provided. The larger valve operates 
on a closed circuit, drawing a small 
amount of current to hold the valve 
open, with provision for automati- 
cally closing it im case of power 
failure. 
Both valves are powered by in- 
duction motors which are said to be 
without radio interference. They 
operate on low voltage, from a small 
transformer included in the equip- 
ment, and which is connected to the 
lighting circuit. Connections for con- 
trol instruments and transformer 
are made by means of readily ac- 
cessible terminals, located inside the 
valve cover. A manual control is 
provided so that gas may be turned 
on and off in the event of current 


failure. 





Automatic Temperature 
Control for Hotbeds 


A new device, perfected by the 
Westinghouse Electric and Manu- 
facturing Co., East Pittsburgh, Pa., 
that automatically controls the tem- 
perature for hotbeds, was exhibited 
for the first time at the flower show 
recently held in the Cleveland 
Auditorium. Use of the apparatus 
is said to cut in half the normal time 
required for plants to take root. 

Equipment is installed under the 
hotbed in which the seedlings or 
sprouts are planted, and by electric- 
ally regulating the temperature, the 
quality of the plants is improved, in 
addition to decreasing materially 
the time required for their germina- 
tion and maturity. 





Superstat Temperature 
Control 


A temperature control device is 
being manufactured by the Super- 
stat Co., 38 Walter St., Springfield, 
Mass. The control is available in 
two forms, a damper type regula- 
tor, having an operating arm mov- 
ing in an arc of 90°, and a valve 
type regulator, which is mounted 
directly on a globe valve for com- 
plete closure, or on a_ butterfly 
valve for intermediate control. Both 
units have eleven operative posi- 
tions for the actuating member. 
The lever unit has a lifting capacity 
of 12 lb. on the arm, and the valve 
control has ample power to operate 
valves up to 4 in. on low pressures. 





Superstat connected to valve 
operating unit 


A reversible squirrel-cage motor 
powers the control, and a differen- 
tial of 1/8° of temperature is said 
to be sufficient to change its posi- 
tion. The device is particularly 
adapted for remote control of zone 
heating systems. 





Blackie Surface Heat Flow 
Gauge 
An instrument for the direct 
measurement of heat dissipated 


from surfaces has been developed 
in England by A. Blackie, of the 


Copillary 


Heat 
Insulator 


Heol — 
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Diagram of surface heat flow gauge 


Fuel Research Station, Department 
of Scientific and Industrial Research, 
and is being manufactured by 
Foster Instrument Co., Letchworth, 





Front and rear views of gauge 


New Equipment 


Hertsfordshire, England. It is called 
the Blackie surface heat flow gauge. 

Essential parts of the instrument 
are an air chamber, connected to a 
sensitive manometer, and a restrict- 
ed orifice, in practice a capillary 
tube, also connected to the chamber. 
When the chamber is placed in such 
a position that it receives a flow of 
heat on the exposed surface, the 
rate of rise of pressure in the cham- 
ber will be proportional to the rate 
of flow of heat into the chamber. 
But as the pressure rises, air will 
escape from the orifice, the flow in- 
creasing with rising pressure. As 
this flow increases, a condition will 
be reached at which the rate of loss 
of air due to expansion will exactly 
compensate for the rate of pressure 
rise, and a state of equilibrium at 
a constant pressure will be estab- 
lished. The value of this steady 
pressure will, for the same instru- 
ment, depend upon the rate of flow 
of heat to the chamber, and it is 
the measurement of this steady 
pressure which is taken as the 
measure, after suitable calibration, 
of the flow of heat. | 

An instrument for use on flat sur- 
faces is illustrated. The air chamber 
consists of a thin aluminum box, 
mounted inside a recess with pol- 
ished walls, and surrounded by a 
water jacket. The front face of the 
chamber is dull black on both sur- 
faces, and the rest of the chamber 
is polished. Contact with the sur- 
face, whose heat loss is to be meas- 
ured, is prevented by a raised ring 
on a non-conducting screen. 

A tube connects the chamber to 
the capillary orifice, both orifice and 
tube being surrounded by the water 
jacketing, and a dust filter prevents 
foreign matter from entering the 
orifice when air is drawn back into 
the chamber as the instrument cools 
after use. 

Readings are made by means of 
a pressure gauge, recessed into the 
water jacket, which is calibrated in 
inches of water. A thermometer is 
provided to determine the temper- 
ature of the jacket water. 

Flow of heat to the surface of the 
chamber is partly by radiation, and 
partly by convection. The radiated 
heat will not differ from that emit- 
ted when free radiation takes place, 
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but the convected heat will be some- 
what different in this restricted 
space from what it would be on an 
open surface. Provided there are no 
drafts, this source of error is al- 
lowed for by the method of calibra- 
tion. 

Calibration of the heat flow gauge 
consists of comparing the readings 
of the instrument with the known 
heat losses from an electrically- 
heated copper plate, which can be 
computed from the power input. An 
additional reading is taken on the 
wall of a metal box, filled with boil- 
ing water, or water at some other 
known temperature, and the read- 
ing marked on the calibration chart. 
This box is the carrying case for the 
gauge, and thus provides a check 
on the constancy of the instrument. 

If the instrument is placed suff- 
ciently far from the surface to be 
tested, the radiation loss alone can 
be determined with reasonable ac- 
curacy, the effect of conduction hav- 
ing been eliminated. 





Fire-King Domestic Stoker 


A stoker designed expressly for 
use in domestic furnaces and boilers 
has been announced by the Fire- 





Domestic stoker 


King Stoker Co., Indianapolis, Ind. 
It is designated the Fire-King No. 
3, and is intended to burn 1 in. nut 
and slack screenings. 

The device operates on the under- 
feed principle, and multiple feed 
control is provided, by which the 
amount of coal fired can be varied 
from | lb. to a maximum of 40 lb. 
per hr., to meet all conditions of 
heating demand. Air control is also 
provided, so that air for combustion 
can be regulated to comply with the 
requirements of the fuel. A fan 
damper automatically closes the air 
supply while the stoker is not run- 


ning, and opens it when the air flow 
starts as the stoker is started. 

An air inlet to the feed tube pre- 
vents fumes or smoke from the hop- 
per entering the basement, and a 
fitted cover on the hopper provides 
for further cleanliness. All moving 
parts are enclosed. 

Operating power is supplied from 
a \%4 h.p. motor, connected to the 
gear case by a V-belt drive. Ther- 
mostat and stoker switch are includ- 
ed as regular equipment. 

Rating is placed at 950 sq. ft. of 
steam radiation, or equivalent. The 
stoker may be placed either in front 
or to the side of the heater, and it 
is claimed that the apparatus is un- 
usually easy to install. 





Modulating Adjustment on 
Eureka Valves 


Eureka Valve Division of the 
Ohio Pattern Works & Foundry 
Co., Cincinnati, Ohio, has announced 
improvements on its packless radi- 
ator valves, and the addition of a 
modulating feature for controlling 
steam flow. A stop, held in place by 
the packing nut, can be set for any 
desired valve opening by loosening 
the nut slightly. A finger on the 
handwheel engages with the stop, 
and holds the valve at the pre-de- 
termined position. 





Carrier-York Air Conditioning 
Unit for Stores 


Carrier-York Corp., Philadelphia, 
Pa., has announced a system for air 
conditioning small stores. It is de- 
signed to provide cooling, dehumid- 
ification, cleaning, and circulation of 
air in summer, and warming and 
humidification in winter. 

A conditioning unit, containing a 
series of coils and filters, and hav- 












Steam ejector refrigerator 


ing a motor-operated blower for 
circulation, is suspended over the 
vestibule, under the counter, or in 
some other convenient and little. 
used space. Through the coils a re- 
frigerant, generated in a separate 
apparatus, is pumped. 

Where steam is available, a steam 
ejector refrigerator may be used. A 
jet of high velocity steam. passed 
over an opening into a tank in 
which ordinary tap water is sprayed, 
produces a vacuum in the tank by 
drawing out the air and water vapor. 
The reduction of pressure is suffi- 
cient to permit the boiling of the 
water at a temperature of approxi- 
mately 40° to 45°. Water vapor 
evolved in the process is entrained 
by the steam, and the temperature 
of the water remaining in the tank 
is sufficiently reduced by the evap- 
oration, for use as the refrigerant 
in the conditioning unit. 





Carrier-York store air conditioning unit 
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When the steam ejector system 
cannot be advantageously used, 
other refrigeration machinery may 
be substituted. 

For winter conditioning, the unit 
is equipped with heating coils and 
a humidifying chamber. 





Adjustable Orifice for Flow 
Meters 


Bailey Meter Co., Cleveland, 
Ohio, has developed an adjustable 
orifice to be inserted into a steam 
heating, water, or gas line, and used 
in conjunction with any differential 
head type of fluid meter. ‘This makes 
possible the use of the meter over 
a wide range of capacities, without 
disconnecting the meter or by-pass- 
ing the flow. The device is suitable 
for use with meters for measuring 
gas or steam at low pressures. 





Bailey adjustable orifice 


Gate height variations, accurate 
to 0.001 in., can be made by means 
of the micrometer screw. Curve 
sheets furnished with the orifice 
give the readings corresponding to 
any desired maximum capacity. 
Connection to the meter is made at 
two outlets, tapped into the body of 
the orifice, at each side of the gate 
segment. 





New Radiator Vacuum Valves 


Frederick Wackenhuth, 97 Lafay- 
ette St., Newark, N. J., has an- 
nounced the Ace vacuum valve. The 


device makes use of a combination 
of a thermostatically-operated pin 
valve, and a ball check valve on a 
conical seat. The ball does not move 
directly upward, but on an incline, 
and a very small air pressure will 
open it. It is claimed that the valve 
retains the radiator heat for a con- 
siderable time because of the vacu- 
um seal when the ball valve is 
closed. 





Salisco Piping Insulation 


An insulation for piping and re- 
frigerators has been placed on the 
market by the Salem Lime & Stone 
Co., Louisville Trust Building, 
Louisville, Ky. Known as Salisco, 
the insulation combines the use of 
rock wool and aluminum foil sheets, 
each of which in itself is high in 
thermal efficiency. 

The sheets of foil are suspended 
between layers of rock wool and do 
not come in contact with other ma- 
terial for support. The reflective 
qualities of the foil are maintained 
inasmuch as the proportion of ac- 
tual surface contact with the wool 
is extremely small, and the convec- 
tion is reduced to a minimum due 
to the fibrous character of the rock 
wool. 

The heat transmission of the in- 
sulation is reported by the firm’s 
laboratory as 0.21 B.t.u. per in. per 
sq. ft. per degree difference at a 
mean temperature of 70° F. Weight, 
approximately 34 lb. per sq. ft. per 
in. thickness. 





Jewel Welding Tools 


The three clamps illustrated are 
manufactured by the Jewel Mfg. 
Co., St. Paul, Minn., and are de- 
signed to make the steamfitter’s 
work faster and easier by holding 


Clamp for welding straight runs 
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the pipe and fittings rigidly in place, 
and in exact alignment, while the 
weld is being made. 

The pipe clamp consists of a 
beam having four sets of legs, form- 
ing four V-shaped notches. The 
abutting ends of pipe are lined up 


Welding clamp for bend 


and held tightly in position by 
means of two chain clamps. The 
device will take any size of pipe 
from 1% in. up to 8 in., and a larger 
size may be used with 8 in. to 16 
in. pipe. The tube turn clamp is of 
similar construction, the end which 
receives the tube being shaped to 
fit that member. It will take a 45° 
bend as well as a 90°, and may be 
used with pipe from 2% in. to 8 in. 

Flange faces may be lined up at 
perfect right angles to the pipe, and 
rigidly supported for welding, by 
the use of the flange welding clamp. 
This device is fixed to the pipe by 
the chain clamp at one end, and 
clamps to the flange at the other by 
means of a screw. A thumb screw 
adjusts the flange up and down for 
centering. It is supplied in two 
sizes, the smaller for pipe sizes from 
2% in. to 8 in., and the larger for 
8 to 16 in. pipe. 





Flange welding clamp 
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Business Statistics 








(Dotted line in charts, 1931; solid line, 1932) 


Six of the twelve series charted 
from data supplied by the Depart- 
ment of Commerce are included this 
month in the graphs on _ these 
pages. Of the other six, steel boilers, 
cast iron boilers and radiators have 
not reported. Oil burners show a 
gain of almost 10% over the same 
month in 1931. Stokers dropped 
about 15% from the same month 
last year. 


R. G. Dun & Company reports an 
average bad debt loss of 0.678% for 
manufacturers of heating, ventilat- 
ing, and air conditioning equipment. 





Air Conditioning Units and Washers 
Orders in Dollars 


February, 1932, 67,300; February, 1931, 73,- 
200; decrease over last year, 8%. 


This was based on the reports of 
26 concerns selling 9624 accounts 
whose sales totaled over $3 million 
in the first six months of 1931. The 
loss ranged from a high of 1.075% 
for merchandise sold to jobbers, to 
a low of 0.420% on goods sold to 
other manufacturers. According to 
territory, a high of 1.513% was 
noted for Ohio, West Virginia, Ken- 
tucky, Illinois, Indiana, Missouri 
and Kansas, and a low of 0.481% 
for the southwestern states. 





Reports on building permits is- 
sued during March indicate, accord- 
ing to Bradstreet’s, that contracts 
awarded in the near future will be 
still smaller, which means that fur- 


ther curtailment must take place in 
building and allied industries. Ac- 
cording to the same authority, real 
estate transactions are almost at a 
standstill. In the month of Febru- 
ary, according to the Department 
of Commerce, long-term real estate 
bond issues declined to nothing. 
None was issued on mortgages, nor 
for new construction or acquisition 
and improvement purposes. 
According to a recent survey by 
the Dow-Jones Service, 40% of the 
building operations at the present 
time are largely speculative; about 
50% of the communities in the East- 
ern states are overbuilt; and the 


rm 
Indirect Heating Surface 
Orders in Dollars 


February, 1932, 61,178; February, 1931, 124,- 
368; decrease over last year, 51%. 


amount of mortgage money is far 
too low to take care of the building 
needs in the regions that are not 
overbuilt. 


For the month of March, the Fed- 
eral Reserve Bank reports only 45 
bank suspensions, as compared with 


342 in January, and 122 in Febru- 
ary. 


Last month we reported a tabula- 
tion of profits for 15 heating and 
plumbing manufacturers, made by 
the National City Bank of New 
York, which has now expanded the 
list to 22 firms. These concerns 
showed annual net profits, totaled, 
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of $53 million for 1929, $20 million 
for 1930, and a deficit of $9 million 
for 1931. This compares with profits 
of over $3 billion for 1929, $2 billion 
for 1930, and less than $1 million 
for 1931, for 1302 manufacturing 
concerns covering all industry, 





The U. S. Department of Labor 
indexes of wholesale commodity 
prices indicate considerable change 
in the relative costs of plumbing 
and heating materials, as compared 
with all building materials and with 
commodity prices in general. Op 


the basis that 1926 — 100, the index 
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Schoolroom Unit Heaters 
Orders in Dollars 
February, 1932, 84,523; February, 1931, 217,- 
387; decrease over last year, 61%. 


of plumbing and heating was 79.9 
for December, while that for all 
building materials was 75.7, and for 
all commodities 68.6. In January, 
however, the index for plumbing 
and heating had dropped to 74.1, 
below that for building materials, 
which was 74.8. The index for all 
commodities had declined to 67.3 in 
January. 

For February the index for heat- 
ing and plumbing dropped sharply 
to 65.8, whereas the index for all 
building materials dropped only 
from 74.8 to 73.4. 





The Building Construction Em- 
ployers’ Association has listed com- 
parative prices of various building 


materials for 1929 and 1932. The 
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list shows such declines as: finished 
steel structural shapes, $2.05 to 
$1.70; first grade white oak flooring, 
$100 to $92; common brick, $12 to 
$9; cement in cloth, $2.25 to $1.75. 

Comparing February, 1932, with 
the same month, 1931, the United 
States Department of Labor reports 
marked reductions in average prices 
of plumbing and heating materials, 
as follows: heating boilers, $108 to 
90; lavatories, $10.67 to $8.99; 
radiation, $0.32 to $0.19; bath tubs, 
$29.41 to $23.51. 


The Division of Statistics and In- 
formation, New York State Depart- 
ment of Labor, reports a decline in 
employment in the building con- 
struction industry in the state for 
January, as compared with the pre- 
ceding month. The decline amount- 
ed to 21% in employment, 19% in 
total payrolls, and 20% in man- 
hours. Heating and_ ventilating 
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Fans and Blowers 
Orders in Dollars 


February, 1932, 388,488; February, 1931, 
629,458; decrease over last year, 38%. 


work is included in the classifica- 
tion sub-contracting, which showed 
a decline of 2% in employment, an 
increase of 2% in payrolls, and an 
increase of 3% in man-hours. 


The Bureau of Mines states that 
production of bituminous coal for 
the calendar year to April 16 has 
averaged 1,089,000 tons per day, 
as compared with 1,315,000 tons per 
day in 1931. 


March building contracts showed 
an increase of 26%, as compared 
with February, according to F. W. 
Dodge Corporation. However, the 
March figures were only about 30% 
of those for the same month in 1931. 


Of the $112 million reported for 
the month, 29.5% was for residen- 
tial buildings, 43.7% for non-resi- 
dential, and the remainder for public 
works and utilities. 


Reconstruction Finance Corpora- 
tion is reported to have granted the 
State Title and Mortgage Company, 
New York, a loan of over $4 million, 
a move which has kindled hope in 
the building industry that the aid 
thus rendered to mortgage holders 
may ease the financing situation and 
result in an increase in building 
construction. 


Federal and state government 
building construction for February 
totaled $9.8 million, closely ap- 
proaching the $11.7 million (in per- 
mits) for new residential building. 
Non-residential building permits for 
February totaled $19 million. 
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Industrial Unit Heaters 
Orders in Dollars 


February, 1932, 100,351; February, 1931, 
195,243; decrease over last year, 49%. 


Decline in apartment house con- 
struction continues to be greater 
than that for single or two-family 
dwellings. For the month of Febru- 
ary, as compared with the same 
month in 1931, the per cent drop 
was as follows: 


One-family dwellings —50.8 
Two-family dwellings © —60.5 
Multi-family dwellings —81.4 


Building material dealers in Chi- 
cago report a slow but sure increase 
in the erection of small homes in the 
city’s outlying districts. The in- 
crease is accredited to lower financ- 
ing and material costs, the former 
being 10% to 15% less than six 
months ago, and 15% to 25% less 
than 18 months ago. 
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Permits issued during February, 
in index numbers (1929 monthly 
average equals 100), as compared 
with the same month in previous 


years, show: 
Feb. Feb. Feb. 
1932 1931 1930 
New residential 


buildings 9.1 30.3 34.7 
New non-residential 

buildings 16.5 43.8 51.8 
Additions, alterations 

and repairs 26.7 48.6 57.5 


In a series of articles appearing 
in The Architectural Record, L. Seth 
Schnitman arrives at some interest- 
ing conclusions regarding building 
trends as indicated by the census. 
He predicts that population growth 
will have a smaller influence on new 
residential building in the future; he 
shows that the one- or two-family 
house has become definitely the 
residential type of the smaller cities 
and towns and predicts that future 
residential building will result al- 


JIFIM;/AIM|J}|J/A}S|O|N{D 


Shipments of Gas-Fired Boilers 


In Thousands of B.t.u. Capacity 
February, 1932, 57,713; February, 1931, 114,- 
593; decrease over last year, 50%. 


most entirely from study of the 
problems inherent in obsolescence. 

Mr. Schnitman expects a loss in 
graded-school building construction, 
due to the declining birth rate, and 
forecasts gains in high schools. He 
believes that as long as present 
population tendencies continue, de- 
mands for more institutions such as 
hospitals, asylums and homes for 
the aged will follow the present 
course. This he lays to the tendency 
toward a greater percentage of 
the population consisting of older 
people. 

Further, he believes that church 
structures will tend more and more 
to be revenue-producing by virtue 
of containing office and other such 
rentable space. 
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Anthracite Institute Approved 
List Totals 39 


Bulletin 10, issued by the Anthra- 
cite Institute Laboratory, Primos, 
Pa., describes 39 pieces of equip- 
ment and auxiliaries, designed for 
the burning of anthracite, that have 
been approved by the institute. 
Each piece of apparatus has under- 
gone severe tests, covering long 
periods. Among the equipment list- 
ed are: seven automatic stokers, 
nine thermostatic controls, three 
magazine feed boilers, six service 
water heating systems, four vacu- 
um furnace cleaners, six blower sys- 
tems, and four space heaters. Manu- 
facturers of approved equipment are 
entitled to place the institute’s seal 
on their products. 





Detroit Edison Studies 
Comfort Cooling 


The Detroit Edison Co., Detroit, 
Mich., is investigating the subject of 
comfort cooling, according to Sterl- 
ing S. Sanford, sales engineer of 
that company. 

In order to give a_ practical 
demonstration of comfort cooling, 
the company is installing cooling 
equipment in five of its commercial 
offices this year. Three of these 
offices will be cooled with ice; one 
office by a CO, compressor instal- 





Interior of shed, showing store front 


lation, and one office by eight di- 
rect. expansion cooling cabinets 
served by three compressors. 

The company does not plan to 
market equipment, but is stimulat- 
ing interest in comfort cooling and 
informing customers about the vari- 
ous methods of cooling. 

An eight-room house has been 
selected and the company will in- 
stall ice equipment to cool it for 
public show purposes. 





Carrier Demonstrates Air 
Conditioning for Stores 


On March 23, the Carrier Engi- 
neering Corporation gave a demon- 
stration of air conditioning equip- 
ment for small stores at its research 
laboratories at Newark, N. J. The 
exhibition was presented in a model 
store, 55 ft. x 20 ft. x 13 ft., which 
had been erected for the purpose of 
testing the apparatus. 

Surrounding the model store was 
a shed in which weather duplicating 
the hottest and most sultry day of 
summer could be artificially repro- 
duced. At the time of the demon- 
stration, a temperature of 96° F. 
was maintained in the shed, and the 
temperature recorded within the 
store was 72°. The equipment used 
for cooling was a Carrier comfort 
conditioning unit, operating on the 
steam ejector system. 





A unique feature demonstrated ; 
the test was a device for preventing 
loss of cooling and dehumidifyin 
effect when the store door i. 
opened. This consisted of an Outlet 
across the top of the door Opening 
through which recirculated air from 
the room was discharged at high 
velocity, thus forming a screen pre. 
venting the entrance of the warm 
humid air from outside. 





Tables for Engineers Sent 
on Request 


A pocket-sized card, 234 in. x 6in, 
containing on one side a table of 
decimal equivalents of an inch, and 
on the other a table for converting 
inches to decimals of a foot, has 
been prepared by Heatinc anp 
VENTILATING, and will be sent free 
to any reader of the magazine who 
will send in his request to the Edi- 


torial Department, Heratinc anp 
VENTILATING, 148 Lafayette St, 
New York. 


This card will prove useful to en- 
gineers, draftsmen, estimators and 
contractors who have occasion to 
make slide rule calculations using 
feet and inches. 





Combustion Engineering Gets 
Government Contract 


The contract for erection of a 
central heating plant for the new 
Federal building development in 
Washington, D. C., was awarded 
March 30 to Combustion Engineer- 


Interior of Carrier model store 
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— .POWERS Control 


for Air Conditioning Equipment is used by the 
World’s greatest experts in Temperature and Humidity Regulation 


—7 


Thermostats—both graduated and positive ac- 
. ting for dry bulb control. Hygrostats— both 
. pneumaticandelectricfor humidity control. 
\ Self Contained Regulators—com- 
. plete line for control of air and liquid 
temperatures. Regulators—for 

control ot brine circulating 

N systems. Dampers—both 

single and multiple 

\ blade, with or 

| without op- 














fi 








. erating dia- 
phragm 


(re 


* 
‘ 















Diaphragm 
Valves — All 


metal construction, 


including three-way 


pies tn mares Semen ee 


valves, brine control 
valves, etc., etc. Acces- 
sories—Automatic Water Pan 
for wet bulb control, Relays, Pres- 

sure Reducing Valves, Pneumatic 
Switches, Dial Thermometers, etc., etc. 








THE POWERS REGULATOR CO. So | 
Chiceen, 2718. —_ je ecg emg in ‘ee teen, gh St. Wr 1t for Bulletin No. 2 5 1 
Offices in 42 Cities Toronto, 106 Lombard St. ’ which describes Instruments for Air Conditioning Equipment 
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ing Corp., New York, N. Y., sub- 
sidiary of International Combustion 
Engineering Corporation. Four 2500 
hp. Walsh-Weidner sectional header 
boilers, and four C-E multiple re- 
tort stokers, of the super-station 
type, are included in the equipment. 
The contract also provides for steel 
encased boiler settings, water-cooled 
furnaces, and forced and induced 
draft fans and drives. 

Boilers are designed for 400 lb. 
pressure, and are guaranteed for a 
production of 215,000 lb. of steam 
per hr. continuous service, and 237,- 
000 lb. maximum, from and at 212° 
F. The stokers will be 15 retorts 
wide, 45 tuyeres long, and will have 
a projected grate area of 480 sq. ft. 
each. They will be equipped with 
double roll clinker grinders. United 
Engineers and Constructors, Inc., 
Philadelphia, Pa., are the consulting 
engineers. 

No announcement has been made 
of the amount of the contract, but 
it is said to be the largest contract 
awarded in the boiler field this year. 


Gas Research Laboratory 
Moved to Buffalo 


The American Gas Products Cor- 
poration on April 11 moved its 
gas research laboratory from New 
Rochelle to Buffalo, N. Y., where 
it will occupy the building formerly 
used by the Institute of Thermal 
Research, conducted by the Amer- 
can Radiator Company, and now 
located in Yonkers, N. Y. Carl 
Flink will continue to direct the 
work from New York. A staff of 
approximately 10 men is engaged in 
testing and developing gas boilers, 
water heaters, and similar equip- 
ment, and an extensive program 
along these lines is planned for the 
future. 





Kelvinator Acquires Rightway 
Oil Burner Assets 


Kelvinator Corporation has ac- 
quired all assets and patents of the 
Rightway oil burner, manufactured 
by the Maise Corporation of De- 
troit, according to the Chicago Jour- 
nal of Commerce. Kelvinator will 
continue to manufacture the burner, 
merchandising it through the Right- 
way organization, supplemented by 
Kelvinator branches. 





Manufacturers’ Exhibit at “A Century of Progress” 
By FRED G. AUSTIN 


Ir is the plan of the manufacturers’ 
division of the National District 
Heating Association to bring to the 
manufacturers who are members of 
the association, and other manufac- 
turers who are interested in district 
steam heating, a plan for exhibiting 
material which is used in the district 
steam heating industry, at “A Cen- 
tury of Progress” in Chicago, in 
1933. It is planned to exhibit this 
material in a_ specially designed 
building of attractive modern style, 
depicting the modernistic type of 
architecture which can be consum- 
mated in the design of a power plant 
for district steam heating. 

For many months studies have 
been in progress and the final plan 
which has been submitted to the 
manufacturers is the result. These 
studies have been for the purpose of 
determining the possibilities, advan- 
tages, and type of exhibit which 


would be most worthwhile, com- 
mensurate to the manufacturer, and 
at the same time be in keeping with 
the scientific trend established by 
“A Century of Progress,” which is 
to portray to the layman how a 
product is made and used, and its 
effect upon our social existence. 
“A Century of Progress” will open 
June 1, 1933, and will close about 
November 1, 1933. Remarkable 
progress has already been made on 
financing and building this great ex- 
position. The officials report that 
they are well ahead of their schedule 
and that the exposition will be the 
most truly educational world’s fair 
that has ever been held. The loca- 
tion of “The Century of Progress” 
is ideal in many respects. It has 
every requirement desirable in a 
world’s fair—natural beauty, a com- 
bination of land and water, prox- 
imity to the heart of a large city, 
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and easy accessibility to all Visitors, 

It is expected that the atten 
will be well over 100,000,000 People 
To the manufacturers whose sale of 
merchandise is confined to the steam 
industry, the advantages of exhibit. 
ing to this large potential audience 
in this specialized exhibit building ig 
apparent. No other space is avail. 
able which will so favorably present 
the district steam manufacturers’ 
story. 

It is proposed that a special com. 
pany be organized for the purpose 
of exhibiting the products and the 
progress of district steam heating 
and the benefits to be obtained by 
customers through the use of district 
steam service. This company is to 
be operated without profit and the 
necessary money is to be subscribed 
as required by the various exhibitors 
in proportion to the amount of ex- 
hibit space. This offers to the small 
manufacturers an opportunity to 
combine themselves with the larger 
manufacturers in a way which will 
be mutually profitable. 

It is planned to maintain at the 
exhibit a secretary who will be com- 
petent to discuss with visitors the 
various equipment on _ display, 
Names of prospects and inquiries 
requiring specialized information 
will be turned over to the manufac- 
turer or his district representative. 
In this manner it will not be neces- 
sary for the various manufacturers 
continuously to maintain individual 
representatives at the exhibit, but 
rather they can arrange to have 
representatives present for special 
days, such as the period of the Na- 
tional District Heating Association 
convention. 

The result of this study has in- 
fluenced the manufacturers to pre- 
pare for nothing but a purely educa- 
tional exhibit. It was first thought 
that steam could be generated and 
sold to the agricultural exhibit but 
this plan has been definitely aban- 
doned. 

It is planned that the building 
housing the exhibit for the steam 
heating industry will be so designed 
that it will be accessible from all 
angles. It will be advantageously 
located in the housing group sec- 
tion. This section will attract most 
of the people attending “A Century 
of Progress” due to its proximity to 
the amusement section. Within the 
building it is planned to install a 


dance 
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Economy. foo, 
in using Scare Free Pipe ! 


| eis and not mere good looks commends 

the scale free process by which NATIONAL Pipe 
(butt-weld sizes 14 to 3-inch) is made clean and smooth— 
free from scale. The impression of uniformity and integrity 
that you receive in looking at this finely finished pipe is 
borne out in the character of its structure and by experi- 


ence in service. 


Pipe thus freed from mill-scale is less subject to corrosion, 
especially pitting. It will retain galvanizing or other pro- 
tective coats more firmly. It will convey a larger flow of 
liquid or gas; and it reduces clogging of valves and small 
openings because. there is\no foreign substance to come 
loose and cause obstruction. Moreover, the processes that 
make it clean and scale free, heighten the strength at the 
welds, which may be important if bending, coiling or 


other special manipulation has to be done. 


The manufacturers take pride in the fine appearance of 





this pipe but they take much greater pride in the dura- 
bility and economy which this appearance truly denotes 
and which has made NATIONAL— 










d 
it America’s Standard Wrought Pipe 
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y Subsidiary of United States Steel Corporation 
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boiler of 300 hp. showing all the 
necessary prime movers. A balcony 
will be built around the boiler for 
use as an operating floor and from 
which may be exhibited the materi- 
als involved in the heating industry 
together with a demonstration of 
their application. It is planned to 
operate this boiler under artificial 
means in order that it may appear 
to be in actual operation. 

The first floor of the building, 
which will be the space visited by 
the majority of people, will be ar- 
ranged to attract the layman, with 
statistics, maps, and data showing 
where district steam heating is used 
and the benefits derived therefrom. 
It has been planned to build two 
dioramas depicting a modern city 
with district heating applied and the 
benefits that are obtained from dis- 
trict heating. Another will show a 
city without the advantages of dis- 
trict steam. The history of the 
heating industry will be told in such 
a way that it will appeal to the lay- 
man, and in this way it is hoped 
that he will become more interested 
in the subject and more conversant 
with its application. 

It is the opinion of the leaders of 
the steam heating industry that this 
exhibit is a worthwhile undertaking 
and should be encouraged by the 
manufacturers. ‘This is the only 
way it will be possible for the in- 
dustry to be represented. Every 
utility and every phase of industrial 
and social life is represented in a 
distinct group. It remains for the 
heating industry te group itself in its 
own building. 

“A Century of Progress” offers to 
the world the greatest six months’ 
course in practical education that 
has ever been assembled in one 
group. There is no branch of our 
existence that is being omitted. 
Many of the exhibits are highly 
technical and show the greatest 
scientific development possible. The 
appeal to the. younger generation 
alone will be felt in the industry for 
years to come. It is left for the 
heating industry to so influence the 
minds of the people visiting this edu- 
cational exhibit that its effect will 
be far reaching, influencing develop- 


ments in new fields. ‘There is no 
advertising that will reach as many 
people and in such an impressive 
manner as this method. The budget 
of the manufacturers for the year 
1933 should be arranged with this 
plan in mind. 





The Silent Glow Oil Burner Corp., 
Hartford Conn., has bought the en- 
tire assets of the Mid-West Oil 
Burner Mfg. Co., Chicago, and will 
move the latter company’s equip- 
ment to the Hartford plant. ‘The 
Mid-West company was in business 
for four years and manufactured 
burners for industrial work. 


The Conditioned Air Corp., Ford 
Building, Detroit, Mich., has been 
organized to build and install air 
conditioning equipment in residences 
and other buildings. A central sys- 
tem, the Airco, has been designed 
to humidify, cool, wash and heat air 
for residential application. Officers 
of the company are: President. 
G. L. Schuyler; vice-president and 
treasurer, Joseph Sherer, Jr.; secre- 
tary, F. S. Ford. Sales represent- 
atives have been appointed in New 
York and Cleveland, and plans are 
under way to extend the distribu- 
tion to other cities. 


Crane Co., Chicago, Ill.,  an- 
nounces the appointment of W. Kk. 
Glen, formerly advertising manager. 
as divisional manager in charge of 
the Chicago district, with offices at 
156 North Jefferson St., Chicago. 
Mr. Glen will direct sales develop- 


ment and merchandising plans. 


= 





W. K. Glen 
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B. F. Sturtevant Co., Hyde Park 
Boston, Mass., has elected F. B 
Freeman president to succeed forme; 
Gov. Eugene N. Foss, who Was 
elected chairman of the board. Mr 
Freeman, for many years, was vice. 
president and general manager, 


Copeland Products, Inc.,Mt. Clem. 
ens, Mich., announces the appoint- 
ment of Geo. A. Clark & Son, Inc. 
Minneapolis, Minn., as its distriby- 
tor for Minnesota, Wisconsin, and 
the Northwest territory formerly 
represented by the Geo. C. Beck. 
with Company. The latter company 
was merged with Geo. A. Clark & 
Son last fall. 


Maryland Air Conditioning Cor- 
poration, Baltimore, Md., has issued 
a catalog illustrating and presenting 
the general specifications of a num- 
ber of installations made by the 
company. The company announces 
that it has purchased the physical 
assets and patents of the Bentz 
Engineering Corporation, Newark, 


N. J. 


The Frost Research Laboratory, 
Inc., Norristown, Pa., has issued a 
booklet, called the Jest Log, in 
which the research facilities and 
activities of the laboratory are de- 
scribed and illustrated. ‘The labor- 
atory is devoted to investigations 
in the heating, ventilating, and air 
conditioning field. 


The ChilAire Corp., Kansas City, 
Mo., has been incorporated to ac- 
quire rights, designs, patents, etc., 
of ChilAire, a portable cooler de- 
veloped by the Western Tool and 
Equipment Co., Kansas City. The 
latter company is a research organ- 
ization created for the purpose of 
carrying along research development 
work for the City Ice Co., Kansas 
City. 


The McAlear Mfg. Co., Chicago, 
lll., recently appointed R. F. Camp- 
bell, 1160 National Press Building. 
Washington, D. C., as its representa- 
tive in Maryland, Virginia, and the 
District of Columbia. 


Pittsburgh Equitable Meter Co., 
Pittsburgh, Pa., announces the pur- 
chase of the Merco Nordstrom 
Valve Co., Oakland, Calif. The 
Pittsburgh concern will continue to 
manufacture the entire Merco line 
at the Oakland plant, enlarging it 
to twice its present size in order to 
add its own products to the line. 
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the unit is primed through priming water inlet on 
top of receiver toan overflow level observed by 
opening the water level gauge cock. 

The automatically controlled motor, actuated 
either by vacuum regulator or float switch, sets 
rotating element of pump in motion. 

Water from the hurling water chamber enters 
hurling water impeller through a connecting port. 
The rotation of the impeller sets up a high velocity 
water jet, which passes through the ejector gap, 
thereby creating a vacuum in the heating system 
return main. 

Vapor and condensate enter the suction strainer 
and pass into the condensate storage chamber, and 
then through the suction passage and water sealed 
valve.” The mixture is compressed in the ejector 
throat, and finally discharged to the water and 
air separator. 
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WATER AND AIR SEPARATOR 


HURLING WATER LEVEL ENCLOSED STARTERS 


HURLING WATER CHAMBER ON AND OFF SWITCHES 


RETURN INLET VACUUM REGULATORS 


SUCTION STRAINER ON AND OFF 


SWITCHES 


EJECTOR 
FLOAT SWITCH 


DISCHARGE 
TO BONER KEP SEALED VALVE 
CONDENSATE ——~ fie 


STORAGE CHAMBFO 


SUCTION PASSAGE 


Ames Type ‘E’” Vacuum Heating Pump 



















OUPUCATE PUMP AND MOTOR PRIMING WATER INLET 


WATER LEVEL GAUGE COCK 
HURLING WATER CHAMBER 


COMPOUND GAUGE 
BONER FEED SUPPLY CHAMBER 


RETURN INLET 
——cts 


THERMOMETER 
SUCTION STRAINE? ———— 


_— HURLING WATER IMPELLER 


DiRT CHA BER 


CONDENSAT BONER FEED WPEWER 


STORAGE Ch 


Ames Type “E” Vacuum Heating Pump 


Here the air is separated and vented to the 
atmosphere, while condensate flows over. baffle 
into the boiler feed supply chamber. 


Then condensate flows through port opening 
in chamber connecting with the boiler feed im- 
peller, and is discharged through discharge check 
valve (not supplied by Ames Pump Company) into 
boiler feed line. 


ON and OFF switch disengages vacuum regu- 
lator, while lever on automatic starter, when 
placed in “HAND” position, throws out float 
switch and thereby allows continuous operation 
of the unit. 


Vacuum breaker is furnished with continuous 
operating unit only. It can be set for predetermined 
maximum vacuum desired on the system. A com- 
pound gauge indicates the vacuum, and a ther- 
mometer serves as a valuable aid to ascertain 
condensate temperature. 


Bulletin 600 








AMES PUMP COMPANY, INC. 


30 Church Street 


New York, N. Y. 


DIVISION OF AMERICAN LOCOMOTIVE COMPANY 
Representatives in All Principal Cities 
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Frank B. Wolfe will act as assistant 
general manager of the Oakland 
plant, answerable directly to W. F. 
Rockwell, president of the Pitts- 
burgh firm. 

Governale Bros., Brooklyn, N. Y., 
manufacturers of radiator enclos- 
ures, have taken over the manufac- 
ture and sales of the International 
Radiator Co., Port Chester, N. Y. 

The Reliance Electric & Engi- 
neering Co., Cleveland, Ohio, has 
established a sales branch in Grand 
Rapids, Mich., to cover northeastern 
Michigan. Marshall T. Ball will be 
in charge, with offices at 208 Fuller 
Ave., S.E. 

Kisco Boiler && Engineering Co., 
St. Louis, Mo., has purchased the 
physical assets, trade names and 
good will of the Monarch Sales & 
Engineering Company, and will con- 
tinue to sell the Monarch return-to- 
boiler system and repair parts on 
all Monarch products. 

The Stibloy Products Co., Inc., 
Koppers Building, Pittsburgh, Pa., 
has been formed to take over the 
assets of Liquid Metal Products, 
Inc., Chicago, producers and dis- 
tributors of Stibloy, a metal com- 
pound in liquid form which acts as 
a primary coating to hold paint, en- 
amel and lacquer tenaciously, per- 
mitting immediate finishing of new 
galvanized metal surfaces. Officers 
of the new company, control of 
which has been acquired by the 
Koppers Products Company, are: 
President, J. N. Forker; vice-pres- 
ident, S. H. Bell; secretary, John D. 
Shaner; treasurer, S. T. Brown. 


Airtherm Manufacturing Co..1474 
South Vandeventer Ave., St. Louis, 
Mo., announces the acquisition of 
the St. Louis assets and business of 
the Skinner Bros. Mfg. Co., Inc., 
St. Louis. The Airtherm Mfg. Com- 
pany will service and furnish parts 
for Skinner products, and will con- 
tinue the development work in its 
lines. Officers of Airtherm are: 
President, A. W. D. Weis; vice- 
president, R. J. Tenkonohy; secre- 
tary, G. H. Everett. Directors of 
the company are: Henry B. Weis 
and Fred A. C. Skinner, together 
with the above-named officers. 





E. B. Maynard 


Petroleum Heat and Power Co.., 
Stamford, Conn., announces that 
I’. B. Maynard has joined its indus- 
trial equipment department. Mr. 
Maynard, who previously was con- 
nected with the Fuel Oil [:ngineer- 
ing Company, also served as a mem- 
ber of the board of governors of the 
Greater New York Oil Heating As- 
sociation. He was also associated 
with the S. T. Johnson Company 
and the Purdy-Maynard Corpora- 
tion. 


Tube-Turns, Inc., Louisville, Ky., 
has appointed D. H. Skeen & Co., 
engineers, 1 North La Salle St., 
Chicago, IIl., its distributors for that 
territory. In addition to Tube- 
Turns, D. H. Skeen & Company also 
will handle related items, such as 
Weldolets and Thredolets, manufac- 
tured by the Bonney Forge & Tool 
Works, Allentown, Pa., welding 
neck flanges, reducers and _ bull 
plugs for pipe welding, etc. 


B. F. Sturtevant Co., Hyde Park, 
Boston, Mass., has purchased the 
Cooling and Air Conditioning Corp., 
New York, N. Y., which it formerly 
owned in part. 


Carrier Corporation and its sub- 
sidiaries are moving their New York 
offices to the Chrysler Building, 


New York. 





Financial News 


Modine Manufacturing Company 
recently reduced its annual dividend 
to a 60-cent annual basis from the 
previous $1 rate by declaration of 
quarterly dividend of 15 cents pay- 


able May 1. Reductions of 25 
cents were made in each of the a 
preceding quarters, lowering rate 
from the former 75-cent level. 
Wolverine Tube Company Tee 
ports its net income for the year 
ending December 31, $156,833, equi. 
valent, after preferred dividends, to 
$1.10 a share on 115,953 no par 
common shares, contrasted with net 


loss of $3,670 in 1930. 
Universal Pipe and Radiato, 


Company and subsidiaries report g 
net loss for the year ending Decem. 
ber 31 amounting to $498,520, com- 
pared with a net loss of $214,550 in 
1930. 


A. M. Byers Company and sub. 
sidiary report a net loss of $131, 
184 for the quarter ending Decem- 
ber 31, compared with a net income 
of $53,978, or 95 cents a share on 
56,744 shares of 7% preferred 
stock, in the corresponding quarter 


of 1931. 


The United States Radiator Cor- 
poration reports a net loss of $1,289, 
482 for the year ending January 31, 
1932, against a net loss of $641,973 
in the preceding year. 


American Radiator &8 Standard 
Sanitary Corporation reports a net 
profit for 1931 of $200,646, as com- 
pared with a net profit of $6,641,797 
in 1930. Net sales amounted to 
$87,324,770 in 1931, as compared 
with $119,299,597 in 1930. 


Spencer Heater Co., Williams- 
port, Pa., reports an increase of 21% 
in the sale of its boilers during the 
first quarter of the fiscal year end- 
ing March 1, compared with the 
first quarter of 1931. 


Holland Furnace Company te- 
ports a net loss of $152,421 for 1931, 
after all net charges and deprecia- 
tion, in comparison with a net profit 
of $1,655,129 for 1930. The com- 
pany reports an improvement in 
January of this year. 

Johns-Manville Corporation and 
subsidiaries report a net loss, for the 
quarter ended March 31, of $912,- 
607, against a net profit of $230, 
109, equal after preferred dividends 
to 13 cents a share on 750,000 com- 
mon shares in first quarter of 1931. 


Globe Automatic Sprinkler Com- 
pany of the United States reports a 
net loss of $87,748 for the vear end- 
ing December 31, compared with a 


profit of $7643 in 1930. 


——e 
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EVERY YARDSTICK OF Healing 


proves there’s more 
for your money in a 


Jennings Pump... 


Capacity... power consumption... 
cost... no matter which yardstick 
you use, the answer is the same. 
There’s greater value in Jennings 
Vacuum Heating Pumps. 


No other heating pump can ap- 
proach the capacity of the Jennings 
Pump. For each dollar invested in 
a Jennings you purchase the re- 
moval, in a given time, of more air 
and more condensation from the 
heating system with the least power. 


Furthermore, tests conducted under 
actual working conditions on a 
number of heating systems, prove 
it costs less to operate a Jennings 
Pump, both for power consump- 
tion and maintenance. We will 
gladly cite, on request, the results 
of such tests, or name instances 
where Jennings Pumps have served 
10 and 15 years without repairs 
or replacements of parts. 


Pump ratings in sq. ft. of equiva- 
lent direct radiation may be mis- 
leading. But, not if you insist on a 
definite air and water capacity for 
the minimum power. On this basis, 
a Jennings Pump to handle any 
given amount of radiation can be 
obtained at a lower first cost. 


NASH ENGINEERING COMPANY, 81 WILSON ROAD, 





BOOKLET GIVES BASIS FOR 
SELECTING HEATING PUMPS 


There is just one way to be sure of getting 
the right pump for every job and, incident- 
ally, of getting the greatest heating pump 
value. A new booklet, “Selecting a Vacuum 
Heating Pump”, deals with this problem 
in detail. It will be sent, on request, to any- 
one interested in obtaining more for his 
heating pump dollar. 


SOUTH NORWALK, CONN. 








Jennings Pumps e 
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Degree Days and Unit Fuel 
Consumption in Typical Cities 


Une fuel consumption figures 
given below must be corrected for 
efficiency, heat content of fuel other 
than that listed below, for radiation 
emitting other than 240 B.t.u. per 
hr., and for radiation calculated on 
a basis other than zero outside to 
70° inside. 

Coal is assumed as having a heat 


March, 1932 


1000 B.t.u. per cu. ft., and oil, 140,000 
B.t.u. per gal. To correct for other 
heating values, multiply the fuei 
consumption listed under the charts 
by the standard heat content just 
listed, and divide by the heat con- 
tent of the fuel actually being used 
in the installation being calculated. 

For radiation installed for any 


zero, multiply the fuel consumption 
given under the charts by 70°, dj. 
vided by the quantity (70 minus the 
outside temperature used). 

To correct for efficiency, divide 
the fuel consumption by the effi- 
ciency of the heating installation. 

For water radiation, multiply the 
fuel consumption which is given for 





content of 12,000 B.t.u. per lb., gas, | other outside temperature than steam radiation by %. 
San 
New York Seattle Francisco Chicago Denver Boston St. Louis Pittsburgh Minneapolis 
MeeTeCe GAYS ... 2... sc sc seaess 864 577 245 1081 984 910 808 969 1274 
Total degree days since 
September 1 .............. 3753 4019 2404 4467 4992 4367 3305 3919 6161 
Lb. of coal per sq. ft. of radi- 
ation for March ........... 6.912 4.616 1.960 8.648 7.872 7.280 6.464 7.752 10.192 
Gal. of oil per sq. ft. of radi- 
ation for March ........... 0.592 0.396 0.168 0.741 0.675 0.624 0.554 0.664 0.874 
Cu. ft. of gas per sq. ft. of 
radiation for March ....... 82.94 55.39 23.52 103.78 94.46 87.36 77.57 93.024 122.30 
Los Angeles Baltimore PhiladelphiaNew Orleans Atlanta Cleveland Cincinnati Detroit 
DBEAPEMIBVE pos sikk cob bow Sh hkSw SS SSK s 110 767 790 242 511 1054 896 1090 
Total degree days since September 1.. 1288 3006 3243 646 1987 4142 3583 4585 
Lb. of coal per sq. ft. of radiation for 
BERIT. Sockeene choc ce sebeoeuwe sees 0.880 6.136 6.320 1.936 4.088 8.432 7.168 8.720 
Gal. of oil per sq. ft. of radiation for 
MONPR., onccitcscckutacceeeeascet ous 0.075 0.526 0.542 0.166 0.350 0.723 0.614 0.747 
Cu. ft. of gas per sq. ft. of radiation for 
RRR UONR ied is iti: bei es se ere ele a 10.56 73.63 75.84 23.20 49.06 101.18 86.016 104.64 
Buffalo Birmingham Indianapolis Memphis Des Moines Kansas City Louisville Galveston 
SODETPB IRONS ooo Gee eee eeeee eee dad 1131 465 984 546 1075 891 816 243 
Total degree days since September 1.... 4763 1680 3913 2115 5079 3869 3148 829 
Lb. of coal per sq. ft. of radiation for 
MARR ict ieedccaw ee eet eee see 9.048 3.720 7.872 4.368 8.600 7.128 6.528 1.944 
Gal. of oil per sq. ft. of radiation for 
PIONS ccc ee seuessexeeckeewenescrs 0.776 0.319 0.675 0.374 0.737 0.611 0.560 0.167 
Cu. ft. of gas per sq. ft. of radiation for 
PIMP cecce ech ceeeeee eeeaeeees 108.58 44.64 94.46 52.42 103.20 85.54 78.34 23.33 
Fuel consumption figures must be corrected for local conditions as explained above. 
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FEDERAL, STATE AND MUNICIPAL 





represent over thirty years 
experience in exclusive stoker 
manufacture. Thousands in 
operation. There is a DETROIT 
STOKER for every service. 


(partial list) 
FEDERAL 


. S. Veterans Bureau . Washington, D. C. 
. S. Veterans Hospital . . Bath, N. Y. 
. S. Veterans Hospital . Lexington, Ky. 
. S. Veterans Hospital . Johnson City, Tenn. 
. 5. Veterans Hospital . Canandaigua, N.Y. 
. S. Veterans Hospital . Chillicothe, O. 
. S. Veterans Hospital . Columbia, S. C. 
. §. Veterans Hospital . Battle Creek, Mich. 
. S. Post Office . . . Brooklyn, N. Y. 
. S. Post Office, 3rd St. Sta., Cincinnati, O. 
Federal Reserve Bank . . St. Louis, Mo. 
Walter Reed Hospital . Washington, D. C. 
St. Elizabeths Hospital . Washington, D. C. 
U. S. Military Academy . West Point, N. Y. 


STATE 


New York State Hospital, Raybrook, New York 
Michigan State College, Lansing, Michigan 
Kentucky Penitentiary, Eddyville, Kentucky 
State Hospitals. . Petersburg & Marion, Va. 
Georgia School of Technology, Atlanta, Ga. 
State Teachers College . Kirksville, Missouri 
Indiana Boys School . Plainfield, Indiana 
University of Virginia, Charlottesville, Virginia 
State Normal College . Richmond, Kentucky 
State Normal Coll., Bowling Green, Kentucky 
State Capitol . . . Richmond, Virginia 
State Hos. for Insane . Waterbury, Vermont 
State Hospital . Harding, Massachusetts 
State Farm . . . Niantic, Connecticut 
State Hospital . . Rochester, Minnesota 

Indiana School for The Blind : 
Indianapolis, Indiana 

State Colony for Epileptics . . . . 
Cambridge, Minnesota 

State Institution for Feeble Minded . 

Columbus, Ohio 
State Teachers College . E. Radford, Virginia 
State Teachers College . Farmville, Virginia 
State Hospital . . Traverse City, Michigan 
State Hospital . . . . Pontiac, Michigan 
Colo. General Hospital . Denver, Colorado 


ccccccccce 


DETROIT STOKERS 
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WORK 


Architects, Consulting Engineers, Officials, and Con- 
tractors, charged with responsibility for the selection of 
equipment for PUBLIC WORK, have approved DETROIT 
STOKERS. The record for satisfactory, continuous per- 
formance, with bituminous coal, available in various 
sections is acknowledged. Distinctive features of design 
and application, embodied in DETROIT STOKERS 











Columbus City Hall, Columbus, Ohio 





United States Military Academy, West Point, New York 





State Hospital—Pontiac, Michigan 


MUNICIPAL 
Cincinnati City Hall . Cincinnati, O. 
District Jail . . Washington, D. C. 
St. Louis Public Library . St. Louis, Mo. 
Herman Kiefer Hospital . Detroit, Mich. 
New York Penitentiary, Rikers Is., N.Y. 
Municipal Plant . Penn Yan, N. Y. 
Jackson Water Works . Jackson, Mich. 
General Hospital, Minneapolis, Minn. 
Municipal Plant . . Montpelier, O. 
Oliver Water Works, South Bend, Ind. 
Municipal Plant . Nicholasville, Ky. 
City Hospital . . Springfield, O. 
Water Works . Benton Harbor, Mich. 
Lighting Plant . . Milford, Del. 
General Hospital . Ashtabula, O. 
Light & Water Works . Dover, Del. 
Buffalo City Hospital, Buffalo, N. Y. 
City Work House, Minneapolis, Minn. 
War Memorial Aud. . Louisville, Ky. 
Emergency Hosp., Washington, D. C. 
General Hospital . Jamestown, N. Y. 


WRITE FOR BULLETIN 873 


DETROIT STOKER COMPANY 


DETROIT, Mich. © General Motors Bldg. 
District Offices In 


e Works at MONROE, Mich. 


Principal Cities 


IN CANADA FOR CANADIAN TRADE 
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The ‘Weather 
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(Hourly Observation of the Relative Humidity Plotted on this Chart) 
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Day of Month 


Chicago 


A 


Day of Month 





St. Louis 








New York 


Boston 


Pittsburgh 


Chicago 


St. Louis 





Highest temperature, deg. F. ............... 
Date of highest temperature 

Lowest temperature, deg. F. ................ 
Date of lowest temperature 

Greatest daily range, deg. F. ............... 
Date of greatest daily range 

Least daily range, deg. F. ................6. 
Date of least daily range 

Mean temperature for month, deg. F. ...... 
Normal mean temperature for month, deg. F.. 
Total precipitation, this month, inches 
Total snowfall, this month, inches 

Normal precipitation, this month, inches .. 
Total wind movement, this month, miles .... 
Average hourly wind velocity, miles 
Prevailing direction of wind 

Number of clear days 

Number of partly cloudy days 

Number of cloudy days 

Number of days with precipitation 

Number of days with snowfall 

Snow on ground, at end of month 





61 
26 


None 
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None 





74 
29 
9 
9 
34 
19 
3 
3 
38.8 
44.1 
1.33 
0.3 
3.38 
9,869 
13.3 
N.W. 
9 
12 
10 
9 
2 
None 





Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 
Heavy lines indicate temperatures in degrees F. Light lines indicate wind in miles per hour. 
Broken lines indicate humidity in percentage from readings at 8 a. m., 12 m., and 8 p. m. 


S—clear, PC—partly cloudy, C—cloudy, R—rain, Sn—snow. Arrows fly with prevailing directions of wind. 
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HIGH LIGHTS 
IN THE JUNE ISSUE 


Unusual Radiator Design in The 


Cities Service Building 
An Outstanding Feature in Heating a 
67-Story Building with Hot Water 
J. A. Space 








Controlling the Ventilation 


of the Holland Tunnel 
. A. C. Davis 








Trends in Radiator Applications 









ROCKEFELLER CENTER 


Part Ill. Air Conditioning the 
Musie Hall 


Andre Merle 






Modernizing a Gas-Fired Heating Plant 
J. Donald Kroeker 








Making the Rounds with 


a Service Man—Part II. 
V. D. Milliken 





District Heating Moves Ahead 








Editorials—Departments—Reviews 























